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Peripineral. neuropattiy is a general 1:6x111 indi- 
cating disortcr of i^riiSharal aerw of mxi cause, 
afiarafora* Icnowriag that a peripharal nooropathy is 
present in a particular pati 4 »t shmatldt instigate a 
search for its basis* 

I^lyneuritis (polynesoropathy) is a clinical 
sfmdrceM of i^ich the^ essential feature is sinultaneous 
ippaizm^ of ^nctioti of isa^y peri|heral nmsrvmmt often 
r^ulting in syanetrical flaccid euiWiular weakness* m& 
usually also sensory abaormlities# affecting m m rule 
the distal nore than the iscoKisial segments of the linhs# 
and soeetiiws also inv&XviBg the crahial nerses* Foly- 
neim^thy thus defined has mmf cpouees* idiieh may 
operate in many different ways and may ineolnei different 
parts of the peripheral nerves* teong the causes are 
mziMTous psdogeiKms and eosRgencais t»Kins» assmte inflasms- 
tory processes* i&ich directly attache the neacees# 
ieeheeiida* and many metaholic dimriSmm including 
eitamin deficiency*. 
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classification of polynanritis and ^atngi»r Ste-rart 
gavo it th» nasMi mltiple syimnetrical perlpliaral 
naixritls in lS3i« icoraakow describad tba mental changas 
scwietiwa associated wtiSti alcoholic iiolynauritis in i889» 
^ Sirngmaa Clt62) pointed oat* except in tdie 
case of lapros:^ and the aatoimumne nraropathies# t 2 :we 
InflaiTORtioR in the periftieral nerves is relatiirelY 
aaccmcii and oast .snch disorders are siore correctly 
tenaed n«iropathy* 

2he electroipliYsioiogieal* nerve conduction* 
and pathological studies have provided more information 
regarding peri|iieral neinnEipald^. %e major pathological 
processM are folloirJbi^ t 

1* tfallerian degeneration (tiie response to trauuiecticm) « 
2« Mmal atropliy and dkigeneraticitt . (MonopatliyK 
3* 3eg«Mntal dei^linatloaCsi^elixiopat^ 

4* Primary disorders of nerve cell IxidiesCHearcpopethy)* 
In dne^elinating (the nyelin i^ied&*^aAd/ckr 
Schwann cells are attached £iy diseauM) neurc^thies* 
merve conduction is usually marSeedly delayed* wliile in 
aoconal degeneratlcms* there may he m conduerticm at all* 
or* if denervaticm is partial* the surviving aseons 
<aoi3dact at . a normal rats but the anplitxtte of 
mmtm or sensory potentiais is reduced sifsse feiser 
asTKcm respond* 

ifttile many of |ol|«MaD@patl^ affects teth 

Witwir 
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ilhrm sstlectively end Offeherj® setisaory fibres# mtsil® 4t 
is also aviSeiit that aoinBtiraea haavily rayelinatad# 
rapidly condoctiog fibras are pcadOBiiaaistly involwi, 
whilo in other case® fiaely a:y«lliiated or avao 'aisisyall- 
oated fibres are attackad, som ptQcmssm which inwly® 
th@ m<m prJjmrlXy seem to imroliK its satirs laagth* 
otheo:® begia di® tally (dyiAg-^^acOc^aaoropaldiy) • l!h# 
factor® which doteriaine stich Snvolmmnt of 

SChwim cells* nyelii!# sxoiis and dif ferwst classes of 
fibres are still poorly mderatood (Bradley# 1974| Dyck# 
Thoieas and itasiwirt# 1933} • 

Meeypopethic clinical syndxwies em:ocnter€fd haw 
irariations ^in the rate of evolntion# . f liaetuatlons in tdie 
course# the eirentnal degree of sewrity# tiie presence or 
absence of posltiw motor or seneory syi^toma# the 
syimnatry of iNi«t»rres in»i their distributi<» in terms of 
praatimai wrens distal# arms wrsns legs# laotaar wrane 
sensory# the relatlw proportion of dysfniKjtion atti^Jbi®- 
ti^Ie to large fibres deficit and to sssll fibre deficit 
and the determlnatiofi# nmlialy by electrodlagnostic i 

I 

PeripfeMKrel oweropathy is knomi to be ivesent eith ; 
'more than iOCi associations (drug®# toxins# nstsbolie I 

disorders# dtfiei«M:y sta^s# dpiixmnini statw# emmmtJL^ i 
tissue disorders# tsemam* istihamsla# gaMtlcally deter* I 
mined SimmeMmm ete»}« a significant mmftier of patients | 

amaa iw detected cllnicedly# A clinical study perj&sciesd fegr I 

i 

' ' ^ ■ ■ ■ " ■ I 
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o-t ®1 (1969) m aeorologlcaX manifestations in 
liiabenesx had shown clinicaX neuropathy in 43 cases out 
o£ 80 cases of diabetes m^llitus* jyaothar clinical study 
wa» perforraad by Kaur at al (1982) sni^portad by laboratory 
data# alactromeyograitiy and sural narva biopsy axamlna-tion# 
rostxictad to patients a«lmitt«l to a teaching hospital in 
the capital city of Chas^igarh# In 3 years 570 cases 
were seen and constituted 8 * 5/1000 hospital admissions* 
Patients ifitii diabetic nauropathy C65*i^3 awd leprosy 
( 14 * 4 %) fonmid the majority* 

Kmpixig the above informations in a 

clinical study of peripliffral neusropathy in Bundellchand 
region# was done id.th ^lloeing adiest 

1* Clinical study of patients# presentiiig with feetures 
of i^rij^eral neuropathy and inirestigatiosis tx> find 
cmt possible tNitiological factors (associatiofts) In 
- sueh eases* 

2* ISO (tetect the picesefice of asya^toemtic peripheral 
neuropathy in diseases .kncnm to cause this ecmpli** 
cation wis* diabetes# leprosT* patient getting 

'Amg® ©isB# 
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REVIEVi OP 


follotgiiig classification iiK:lu<te8 the 
li^rt«t em»mm * ■ 

1. TOXIC SUSSmiCES 

» JtttiraonY# arsmie# bisranth# coi^ar^ 
lea^# mexdirY# pbosi^iorus# tballicii* 

i teilodaron®# chloroguin®, cytotojcic 
9&mt» , imtslMMng vii^ristiiia 8ul|^at®» z>«^p«on«* 
aisulfiram* sraetina# atbioEasil<SNi« gltitafthiaiida# 

ianaum s«ra« IndeaMH^acin#. iscctiiKiS 

ni »-ir/>'fMyj»n-fc#*4 » - nliailYtOill* StClX. 

tci^ein* suXphsiillLawiflo* 

«!» -€gg.«aic 

aailliaa^ bmsb taa* calcinra cttebiMdc* 

' caiS3«tt »Q@oaiiSii« carbon <iisiilplii^« cnrcboci tetre* 

m&ijtmm oacida* paratbion* t»tr«sbli>i»»«^ 
trioirfebcercsYX phosfihabs* 

2. ix:ficiis!Icy, ^tasoeic a?p nmm&mmtcm mm»mm 
lNixip4&Niari« chrciiic alcolK»liimp C30Pb« folic acM 
deficiwocY* liYor dismsa* chronic dimiasc cf (inslt»iing 
eoctiws di8«aa«) or o^ratioiis epos title C3XT« pellagra# 
protalA calorift awlmxtrition# pregiuneY* tropical 
Bawopatdicr# 'wtt&mi.n taaropatliY# Mixmm^tf* 
OiiiMilMi# l^fpariaacliiile^ msxomSmm^ porptiYria# 
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Hwirepat'hf' in a alfiia ansi A b®ta lipoprotai- 
fiaewia# in dysglob(iiliiia««ia, Baaign montxdonal ga^wao-* 
pathy and variotis paratprotelnaeitiaa, 

Hetiropkathy in polftsiytltamla iNKta# 
nmitlpl# i8yttlc»{ta and haafflorriiagic diaondars* 

3* IMESCTIVE COMDITIOtlS ■ ... 

a. Iiocal- lagactsicm ;Of. neryes i Bmc«Xlo«i»» leprosy, 
S,epto«piro«4s, iBf«:t.iva nK>ncmncleosi», very 
rarely syptdlls, 

hm Polynmiritis coi^iicating acute or chronic infeo-» 
tlcma# dysentry# influenre# malaria# neasles# imqps# 
paratyiiiioid# puerperal^ aepaia# scarlet fever# septic 
caeraia# sypliilliJi# laiberculosia# typtoid# tyfiteue. 

Infections with organisaw whoa# «fcoto»:in» have 
affinity for the peripheral nerves* 

«• Diphtheria# dysesitxy# tetahue* 
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7m Ooimactiw tissis© aaid allied disorders i Gl«nt c®Il 
arteritis, polyartaritis# nodosa# rtwwawboid poly- 
neiiritis# saroDldosis# .SIjE.# progressiir® ©yste-raic 
sclerosis# other vaacolar nimroi^rldiies ioclodlitg 
peripheral vascular dls®»g». 

8* o«E»tieally d«t»rrtlfi»d polyneuropathy t Peroneal 
imascular atrophy# Roassy lieyy Progress iJio 

hyi^rtro|:hic polyneuritis of Dojerin® and Sottas# 

Ref Slum's disease# hfsreditary neuropathy with liability 
to pressure palsies, 

neuropathy in wwtachroiaatic leucodystrophy# 

Krabbe form of diffuse sclerosis and other leueodystropiiles# 
storage disortSers# primary amyloidosis# porphyria# Fabry*s 
disease, A ULpha aisi A beta lipofurotsinaemla a^ yarious 
other dbscure varieties of hereditary neuropathy including 
neuropathic arthrogryposis multiplex congenita# m call«!l 
globular neuropathy, giant amonal newropathy# neuropathy 
with optic atrq^y# nerme deafness and or part|poteina»ias, 

f« rolyneuroimthy of cimMzure origin • Recmrrmt polynmo- 
ritie# ctirenic progressiye polyneuritis# Carcinomatous 
neuropathy and other parmseopliistic nmuropethies# 
co.£^nital hypcmyelinetion neuropathy# neuropathies 
of undetermiimtS earuses* 
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TOXIC SUBS^J^CES t mTMM 

LE PJi 

It has loag baen knowii that in lead nauropethy, 
tha iimaelas paralysed are mmaily those laost used in the 
patient *8 occupation (HimtaKt* 1978), Bjllorton (1966) 
showed that this heairy iwetal produces ixith ' axonal degene-* 
ratl£» «uad deitw© libation ia the peripheral nerves o# 
gui!i«®«-pig», Recent woirk suggests that there is a 
direct' toxic effect lapon aqiiwaan cells Cl^k, O’Brien 
and dhnis^i, 1977)* 

. Zt is char oe ter is tic of lead neuropathy that it 
is predoadnantly motor and sensory and signs are 

usually slight or iteent* Zhis condition usually affects 
the extensor muscles of the erist «Qd fingers# as a rule 
bilaterally# though the right side may suffer alone# 
espMSially in right haonded individuals, i^irist end finger 
drop (xxur and the loss of synergic eactansion of the wrist 
causes wshkness of flexiem of fingers* Zhe brsvehio* 
riwiialis often oMsapes ai^ so# as a ruts# does abducteur 
pollieis lc3figus# If the upper arm is involved the 
spiiiati# deltoid# biceps# broehialis and brachioradialis 
'miscles my be affected# Ihis distribution of paralysis 
is seen In Miose using these moscles repeatedly as fm: 

In man making batteries* Hie lower lijiM are 
affected# tMt muscles paralysed being those 
supplied hy the msmon peroneal nerve# with thMi escepticm 
ef tibiailji anterior# ^ich often escapes# Rarely the 
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progressive imiacular atxophy bat the evidence that lead 
intoxication plays a part in the pathogenesis of motor 
nearone disease is u]:K:onvificing« 


mUG IMWCED pSRIPfiERM* HEtlROPAgiY 

Awareness of the possibility of drug induced 
l^ripherel nerve dsniag® is is^jortant because of the over 
increeiing nisi^ier of therapeutic agents l>etiag introduced 
into clinical practice and prorapt reeognitii» of this 
ccaeplineti<m is isf^ative if severe natiroiogical 
deficits are to be avoided* ©le incidence of drug 
inducM perifiieral wiwpopathy i« difficult 'to eet^lirti# 
since the association with drug treatment is not always 
recggnised, radld fonas are easily ovsrloolsad and sub- 
clinical dMordera are probiihly eore frequent than is 
generally jiMpreciated* 

She rmdarlying disease may itself sK»dify the 
suiKsi^ptlbility to ^1^^ for exaiple, patients with 

lymphoraa develop vincristlBe neuropatoy mostm often than 
those with other nalignanciea* Others* who amy be 
piVMlispoead Include patients with cancer* diabetes* 
alcoholisai or vittoin deflcitocy* omiditions la whlidi 
the periihuiral nerves laay alrea^ be affected* 

Sys^toais of mtotorato dys£uncti«» may be 
ptoninent iwurticiilarly in patients wtto viacristiae , 
IbeaUsed. demise to peripheral nerves or^^ a 
nerve pleieus muf result frcsi intrasnscrular tojectiisis* 


I" 


M 


Mil 
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intraarterial infusions of cytotoxic agents or haeacN* 
rrhag® in patients in i^om anticoagulant treatnjent is 
poorly controlled* Bracbial plisxns iwtiropatby mmy occ®?- 
s tonally dawlop aftar intrawiscnlar injacticms of 
paniclllin* prasumi&ly css an allergic basis* Certain 



Bom of tlia aiititi;d»arcmlosis agents in i%s« nay 
causa perli*iaral or optic mmrm dansag®* Isonlatld 
producas a mlxad sansorlnotsor parlplieral imiropatiiy tbat 
may ba pravantt^ by givlag sltxnKiii 3^ ampplauMiiits* Hia 
nauropathy is nora likaly to daaelc^ iM slow aeatylators* 
who bans bigliar blood lawals of fr«NS isontlniid for a 
Icmgar tins rapid acatylators* iSia momt of aeatyl 
transfarasa in tha liwar Is ganatically dataminad# slew 
inactiwation (low ausatyl transfarasa) baing an antosonal 
rocadsiw# trait* isonlaaid Indneas pyrldoxina daficiwscy 
by inhibiting pfxidoacal ptioarphata klnasa aoid also 
csoabinas with pyrldofi^al pbnsi^ata* iididlalstretion'’ of 
pyridcaeina .pra^ants ttia ^tewlopisaiit of naiiropathy without 
Intarfaring with antituisaronlar action of isofii«Kid* l!»a 
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weato«ss with cramps and painful musclas occur at a 
later sta^e. 



swat with this drug and was shown to occrnr milj in thows 
with 9 ®i?er« is^almsnt of ranal functioti Clllis, 1962> 
lioughridgo# If 62) «. Ewan in. normal permmm thn drug ms^ 
caws® rodoction tn laotor md/mr snnoory narw ccmduction 
walocity (Tml* at al# Iff®)# Tmt cllJitcal i^lfnaaropattiir 
is uncOTawaa whan tho drag is giwan for short partods* if 
tha ranal functioii is unlnpatrad* 

Hittra ara mvme^ .raports of mmmmrf 
dove loping in patiants traatad, with ccmwontional dosas 
of Bwtronidassola for 6-24 waSks* Sl®et»o|*ifoiologlcal 
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dos«« jRetronidazol*# encephalopa't’ny 
and cer®b®Iior ataxia have beea describ<^ in additior* 
tc sensory neuropathy (JCasumi «t aX# 19S0J* 

MlglMEOPLASTlC jySSlTS 

VliKJristlise sulphate# widely used for the treat- 
nwat of lewkaeraia# Xyi^|:hoi!ia# laedwllohlastoftia in chiXdhoc^ 
and ©f lhtracr«aial glicjiMia .ia sdaXt life# has been fcmad 
to prodtac® sea^riraotrar poXyaearopathy in away cases 
(Saadlttr* ibbla and Hcaderi^* X969f lleLeod and peiwy# 

19695# ®oth sensory and mstor nerves niay be severely 
affected and the tendon reflexes are l«»t at an early 
stag®*# Postural hypotension and constipitioii due 
mtmiomic disorders n«Qr 53® «arly syw|*to«is# Electropliysio- 
logioai stadias have idiown evidence of sever® axonal 
danag® affecting motor and sensory fibres# the refliac loss 
probably being d»e to daiaage to afferent fibre# fr<m the 
muscle spindles# Histological stodlee have rtiown severe 
axonal degatteration with only minor segeental demyellna* 
tion# seisicaA^ other cytotcneic dn»^ asiy camee perlpherad. 
nerve daGoaEie bet are lees neniPotoxic than vincristine# 

: Sk sensory neuropathy may occur In 

fatients treated with hydrallasine* Mild or snbcllnteal 
neuropathy may occur iM m mmt as IM of pati«ats ta^feiag , ■ 
the dreg# fhis semes to be imrelated to the systmdlc . It^pos 
srytheswbiens •» lihe syi^rme imliiced by the drug weid may 
be due t» a dtstnibwce of pyriitexlne metaboliiaib since 



blast# and p®rin«ttral. calls {fteiar et al» IfTf > • Mm±mr 
@t ml U97f) £<miid that tha JLodina content of rmrm and 
imjscle mM increased sug gee ting that the stored lipid was 
related to accmmilaticm of the drug (idsich contains iodine) 
or its aetabolite, Thm aiaiodarone neuropathy tends to be 
dose dependent (MartlncKS-Arisala et al# 1983) « 

Rarely perliheral nenws may 33® affected in 
patients with the typical painful syopathy cwased by 
clofibrate* 


sine are difficult to ei^lnate* sensory nsnr^thy has 
b®«Bi described Sm pstients isnidlcted ■ to f Intethialde but 
is not a c«^llcati« of cwismtional use of the dmg* 
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ZglUGS 

peripheral neuropathy occurs in 0*5-i;4 
patients ifith rheumatoid arthriti# who haire gold trea'^sont, 
F.otor diaorfers are prorainant and senaory ayn^toras may 
iaconapicuoua* Mk abrupt cawefe and ra®dd progression in 
some cases and associated facial diplegia and raised 
protein ccmcentration in CBf way lainiic acuta post inf€etiw 
polyneuropathy* tew eases ha'se been studied electrophyto. 
siologlcally or pathologically but aawaal degeneration 
appears to be the main parocfwsa* 

intometliaclc has also b«*a Implicated to cause 
neuropathy* A reipsrt on four patients with sensorimotor 
nauropatJriy and two with sensory syi^toisB only suggested 
that the drug was reeponsible# nm studies showed consi- 
derable slowing of motor conduction seloeitles in one 
case* Further studies are needed to determine the 
incidence of this cwsplieatioii* 

A motor polyneuropathy* uMocompanied by nptcsss 
or signs of sensory dysfunction* may develop In patients 
recei-ving treatment with chloiXK|ulae« usually In doses of 
500 »g daily cw* wore for one year ©r longer* Histological 
at udi aa indicate that Idsi muscle fibres are also affecti^ 
as they cowaenly show str^Uting wacuolation uhlcli app**** 
to be due to tts® acciiiiiulati8» of gljpsogiw* SiS nerve 
lesion se«Mi to affect meinif' tNi tenaiiial asons end 
Kmmmrf is usually rapid affwar witWLrawal of ihe^_. .dreg, . 
Coeralsd.et al* 19W«. 
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Foripharal neiaucopathy has to«iefs reported In 
patifTits treated with penicllXamine* but i«is often th«a 
the myasthenic syndrowe that de-velops in sorae patients 
treated with thd drug, ilie mechiKiisa of 'the neuropathy 
ntriy be related to that caused hf isoniazid, since 
penicilla(nin@ has an antlpfridoxine effect. 

Faraestheatae «ad mscle weakness h&vm been 
reported in some patients tr€®t®si with phenylbutazon© 
but are difficult to evaluate. , . ' 

MiTicxmmhsmm 

Fetients receiving long tem fhsoytoin treetiamst 
may ■ <tevel«^ « predomtnently sensory polyneuropetliy that is 
.usually ndld and rarely c»u*«s syiiptwMWi* ihe liKSid««!e 
of this coeplication i« uiscertatn Iwt sighs of periffieral 
nenw disordmrs swstt as depression of tandim iref:hixes«r 
are found increasingly often in patients receiving 
psslonged tseatment* i?h® electrophysiological stipes 
have shown that sidKUcilcal lesions are ecHmon and that 
the neuropathy' is of dying-baiclt aswnal degeneratioii typo. 
The drug also has acute# revsrsible effects# particnlarly 
on slow ©onductinf motor nerve fibsomi* There is no 
convincing evidence to show that any of the otli«r cennoiily 
used anticonvulsants cwse perls^eraL nerve dimage. 

e-i«ER mvm ' ■' ' 

Msulfirssi ceweis'' a seiiawlisotor neuropathy wim 
«eonal delberatlm and war «l»o cause optie nerve dmege. 


effects tmY ia€nx0tc^ic iMS't«lx>Iite 

Carbon A ntMii>ar of solphones way also catiso 

Cf'tiropatliy, Dapson® raay cause a subacut® elM^st pnrelj 
Rotor neuropathy# particularly after protongefi high i!os® • 
treataant* R«<Jhactiofi of eotor nenwi confitictio® Telocity 
is slight evmn in the presence of sewre <ten«rvatiofs# 
sug lestlng primary assonal pathology, Dapeone is acety- 
lated by N-acetyl transferase# as is isOTtiazicl. Koller 
et ml (1977) foisnd slaw «!«rtyletion of isoniaaid in one 
patient with depicne neuropathy, I3ecause of the rarity 
of the eonditioik# it has iM»t been established Whether 
neuropathy only occurs in slow acetylators# 

Neuropathy is e rare secjael of serotherapy# 
wst oft«r% s&m after tiwi i«i^aistratioii of antieerum in 
the treatnsnt of tetanus asii dipiitheria* NeriOus synptoiss 
usually appear two or throe days after the onset ©£ serum 
sickness, ihe comonest loiioa is radiculopathy# the 
fifth eerrical spinal ■ naarye being most often affectM on 
one or both sides# with pain in the corres^ndlng segmentail 
distribution and paralysis of the relerant imiseles# espe- 
cially the deltoid* ttiis syndrcmie is alii«»st identical 
with that of •shoulder gljrdle neuritis* CNsnralgic aiyo«* 
trophy)* -Less often the idiole brachial plenas is tnvolirad 
or a wort diffuse folyseuropathy oc'curs* Optic neuritis 
has been dascrlJNid, oas^lete recoeeiry usually occurs in 
jhrtm l-ld mtwthSf 'etough opcasiciially mmi nusmlar 
wetilcwies persists* ' ' - - 





m dttgreaseir kan hemn ir«spcm8lbl.« fo>r i»D8t casos o€ OP 
nmtv&p9i^ym spldamles hm’m £oliowi^ «0ciStt»t8i 
nlnation o€ sniS 3]^Ming* itS9>« 

bas tisuadlly £ciil43if*S w^ei^atal 
ingaatlcm of a •Ingl# •Omrm 1» Imtomt Ijatarval 

of hmMmrn tba oii»at of iioiirolcigimi rnymp^omm 

Parimi'^toaiao my occur «t oiisot but aro 
alwagr* adlW and other »«i»ory cbaagwi are Bdainal or 

mwikmmm peogsmmm n^idif for mtmo daye* olie 
reletloe io-volveaeat of periplieral. and cswtral. laotor 
pathifi^ irariee in lilfferewt sobjectai. Spasticity and 
upper aotor' mmmm wmeSmma mmy be presmit at the ocmet 
or oftiy become manifest as the peripl»irei iMurvee reenter* 
m^Zm reilmmt are aleiys aSMmit bet cvtlier temdom 
ref beres mey be eitaier absmt er liicrei»ea» 
normal, motor aerte coodiictioB 
deecribed la the 'preamne of 
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1973) • asis in becauMi large dtiaiaster fibr«a ®r« tiot 
selwctivalj affected* sensory narira action potentials 
may b® rednei^ in ai^litnde or absent even when there is 
no significant sensory loss (Hierons and Jchnson# 1978)* 
’OcmmtmBnt with atropine and Cholinesteraa® 
reactivators (e*g* pralidoxiro) have no influence on 
tJte development of nenroparthy* 

(irgMKjphospliat® compounds act by inactivating 
the onsyme ocetylcholinesteras® and the clinical features 
are due tt» cholinergic crisis* She late €»Mplication of 
these insicticides is distal polyneuropathy Cinstly siotor)* 
uhich usually develops after 2«<»3 we«3oi of taiciiig the 
poison* Recently another neurotaGOtio spidrone Icnown as 
*int@rmsdiate syndrome” is deiRMrUbed :{lledia et alt 
GSadoth and Risheri sensiiayake and Karallldde* KK damal 
and s«iiu) * This ayndroae. usually develK^ after i«»4 days 
of ingestion of the poison and is char^sterised by 
cranial nerve palsies* weaiki^ss of the prosdiiMil lisb 
nusclea* nedc oaiscles* and respiratory snsoles* Reeovwty 
usually occurs within 4*13 dsys and death if occurs* is 
titoe to respiratory peiraiysis* This iaterwediatso syndroaie 
or type-2 paralysis is mt uscc^iacm im India (Joshi mtuBL 
sainani* 1937)* The incldemm was tS% iii the series of 
lladia et al* Atropine and certain oaelaes like PAH , , , 
neithior prevent ncr have theri^jeutlc effect am this 
sj^drome* ■ , 




JUter@as«S eansed bj high caiorie 'ralue of the oicohoi* 

!!ho pathological chaitges in affected itenms arm identical 
with those of ' heri-^heri Cwwaic and Victor# 19'74)* 'Moweirer# 
Behse and BnChthal (1977) ri^orted findings which suggested 
that ifi addition to the iteficiency of thiamine# there is a 
direct toxic action of alcohol m the periidieral nmxrmm 
«id this qnestioo is still not settled imhmj' a*^ Johnson# 
19781 Spencer aud, Sehatifttoerg# 1980) • 

'Shie changes ace those of a i^ediMiiiaiitlf asconal 
polynenropathy of the dying h«c3c type (Frineas# 1970)# 
ineolving the somatio'.v peripheral nerves and soaie times 
the vagiis and sympathetic nerves* sparing usually greater 
splanchnic nerve# ^e affected neurcNss StKm.aexonal 
degeneratiati especially at the periphery and c^omato- 
lysis is found in ganglion cells of the anterior horns 
and spinal dorsal root ganglia and ganglia of the motor 
neuelei of the erimial nerves# 

Soth motor and sensory affect proNSo- 

minantly the feriphery of thm limhm symmetrically# 3i«wiory 
distarhlBcee are nsnally prof^nent in ttM clinical picture# 
lendiHi gmUmmm are diadniihed or lost# The sphincters 
are rumally unaffected# ""Hie pupils tei^ to he ccntrajctei 


■ 
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and may raact . slngghii^ly to llglit* Mystagsma is coiraon* 
7h@ cranial nerros may hm af£€«ted# th« vagus being most ■ 
oftan involwd# with insulting tachycardia and impairad 
barrorae«pbi»r rasponsas and th® facial nArmt next in 
froqisancy# Korsakow's psychosis* 5«smidtoe*s encephalopathy 
or alcoholic demantia may be peasant* Other manifastatims 
of alcctel mcm often prwBant* 

HEURQPAIHY III CHRONIC OBSTRUCTIVE PmMMmY PISEAgE 
A miM seasorimotoc* usually asyn^tonatic 
pathy has been demonstratad clinically end alaetrophysioM* : 
logically in some patients with chronic c^bstructive 
pulmonary disease CJi^ipsnsellar* Parks and Mac Gee* 

Faden Mancha and Flynn* lt@l)*^ In cme study# the patimits 
had mscle wasting and in some cases Is^psso^msnt £ollcnred 
traatsmnt of the pulmonary disease and associated malnis* 
trition# it SOMM likely that :'viintritional md mmtsSaoliM 
dlstuidMD^ies were stainly responsible for thm peripheral 
neuropathy* m another st»^# adld sensory neuropathy 
and no evidence of muscle iiestliig# isa essoeietiou witdi 
tobacco smoking was deixsribed and a tcaeie aetiology 
suggastoi (taden# l•$endosa and Flynn# 1981)#. However# it 
seeR» to be of little clinical is^sortance because fsturo* 
pathy has not been described as presenting or doed.n«iit 
clinical feetsure of mY isrtimit with CXmi* 

mmmhTm.....m fm^c ^ ^ , - 

Folate defidlwjey produced by iaalfmtriti<»# 
iiial.i^sorptii» Cas in steatorrtioea and intestinal blind 
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loc^ syudrom#®) or hj th» u«e of anticoaTOisant drug® 
cause® ptirlsueoropattiY la «»l(iitioa to oyelopathy# heMiato*' 
logical stoormalitles aiui iiaatal illaes® lacludiag dmnmntXu 
CQraat# Ho£0}rafi^ aad lieIX®« 1965$ EeyM>ld®« EotMeM and 
Fincus# lf73f Carney* iM7^* xn mwm such cases iEspmvment 
was aoted after the aimlnistratioa of folic acid* S lag 
thxree times daily* ifiiile tiM exact role of folate in the 
aetiolc^ of neurological disorders remaias ucssertaia* it 
is reasoacd3le to estimte the senm folate in cases of 
wmxplmimA poly^ure^thy# myelopathy and d«iientia(St>late 
(iafiei«cit with sercm ^lues of less than 2 ug/lal)« fhe 
polyneuropathy due to :^late deficieiM:^ is i^padexKlnantly 
sensory (Martinwe •• Figueroa et al# 19^) « Xhe pathological 
features in the pari^eral rcmrm are thmie of iDGonai ' 
degeneratimi Zntschg and MLer* 197S>* 



h mfeer of worloers haee reported an asscxsletien 
hetween chrcnic liter disease# usually alcoholic or crypto* 
gnKhe ciczhcmiis mnSL m ndld# frequently asyiap^tcnwatic# 
pr«dominftf*tly sensory neuropathy which is imrelated to 
alcoholisifi or dialwtes* Kardel and nielSMes C1974> ftMiid 
clinical evidence of periplwirat aeuropethy in of . -- 
patients with vtmmxm thruoie hi^tic failure# chorl et al 
C1977) found clinical enridance of peripheral naniiroiiatl^ in 
63# 3% of patients with hepatic clrrhoets and pathological 
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©■viaeiic® of dOR^llna-tioa in &>% cmrnmm KnilI-»Jonea «t 
al (1972) fotmd ralW p®ripSs«ral. neuropnthy in 14 of 70 
(20%) patient* with chronic liver d±s«as® -att® to alcoholic 
afMl cryptogenic cirrhosis^ ha«Bochromatw9i» amS chronic 
active heimtiti*# 13 of thee© had clinical evi denes of 
nefuropathy and one additional patient had itotonnal nerve 
coQductic»i studies only, 

la mummrj* a chronic derayelinatiof neuropathy# 
usual ly aayaptoaatlc and of little clinical ijnportaxac©# 
occurs ia ehroaic liver disease, Xt is difficult to 
dbiteniiiae' the cause of the aeuropathy# Zn mm of tlie 
caiMs# it was «Bsoclated with increased serum Xgh and Ign, 
oesophageal varic«i« and a past history of hepatic encepha* 
lopi^y Clhill ommm.0 1§73)« 





Tl^eias and waShfinr (ifdS) described a miM 
sensory polyneuropathy In idiree fteeale patient* with primary 
billiary eirrl^is* resulting from xanthoiMdaQus dBposits in 
peripherel fmurvwi and myelliiated fibre lose* ciiarr<m« 
Feyronnwrd and Marcbai!^ ItfdO) reported a case of a woimsi# 
aged 29 'years# 'Witti primary bilHary cirrhosis idmi presented 
with ast ee y mm et rical sensory neujDe^tly at a tdMi idiesi her 
liver dissMse was minissil* idis pethologi ®*! dian^Mi 
revealed chronic asnesil degeneratiem of a dying bedk type 
Inxt with ns lipid InfUtrsticn* 


scute pslyneuri-Hs of the duillain larre %pe is 
s^aetiaes e oo^plicetimi «i type A and ,^type..B yirel 



li@pat±ti.» m It is in other virus infections (I^scher, 

1944i Bfrue* i945f ijsmllt 1945# Davison ®t al 

1972# liatoury# 1975b)* Usually it ^scurs after th® onset 
of jaundice (B0imdU3iuiresqia.#s at al* 1976» 4^^biiiry* 197^) 
hut nay occasionally i^eeeda it (Xsaachar# 1944) « 

Chari et al (1977) raportf^l islM clinical 
iteuropal^y taainly of a sansory type in two of 12 patients 
with Infeeticms hepatitis Csa^Mntal ^taiyelination) * 
l^Kvisott et (1972) temd sIowriiM# of nerve 
conducticm velocities# followi^ by rec»niery# during episoies 
of si^re type B hepatitis in 11 patiwats undergoing inter* 
raittent hsMOdialyais for ehronic rwnal failtnre* 

Tarivar et al 11976) describeil a severe s«asori» 
laotor neuropathy that developed over a period of 4»5 iwaks 
and persisti^ for 'over 12 ocanths in a patient with HBs ^ 
positive ekmmSjc ective hepatitis wad ocyopEoteinweia* 

They considered that otyi^protein dipositicm in ssmll blood 
vneaels say hava bean raepcsisible l^r the sauropKthy* 

MEURopAgrar im ' 

Peripheral neuropathy of a pred^isii^tly swosory 
type is a ccmssm aanifestation of pernicioiis enaestia* Hie 
sysptow ace those of nwbness end tingling in the eictro** 
ndties and thire aace si^^-of distal smisory loss with 
diodnlshed p<wiitlon and vitoratioa '■eoasa and 'deprassed 
refleiewi* - Sloctcophysioli^ical studies have dMsonstrated ^ 
peripiMral nerve involveaMtt in 65% of patimts wildi'^r; 
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tmtreated pemicicms asEiaemia (Oox-Klassinga aad Sndtz# 1930 ) • 
Subacut© combined degeneration of spinal cord may 
associated irith peripheral neuropathy* EartawMSWir plantar 
r«B;^nac in the presence of absent reflexes and loss of 
sensation should always elert the clinician to the possibi- 
lity of vitamin deficiency. Vitamin deficiency can 
also result from malabsorpticm following total gastrectoffiy# 
carcinotsia of the atornech, partial gaatreclaaBy# small bowel 
resection# tropical 8|wae# regicxial ileitis# coellac 
dlsfiase* ttiipple*s disease# scleroderma# bllsd loop®# 
strictures# Jejunal and ileal diverticulosis and stagnant 
loops due to gastrocolic and other fistula®# ooolc© et al 
(1963) studied neuropathy in patients with Jejunal divertl- 
culasis and it was not uncommonly the pr^^enting feature of 
the condition vlth symptoiws of parstNSthesla®* In vitarain 
B |2 nauropathy# the seruio vitamin i® usually below 80 
pg per al (normal range is from 100 to 960 pg per »l) « On 
treatwnt# striking iraproveraent is expected in the ®y«^toi» 
of ixslyneuropathy# 

Ihe neuropathy of vitamin B^ deficiency may also 
be a complication of malabsorption or of persistent 
vomiting# Burning feet syndrceie nay be a ccw^^lication 
of riboflavin# pyridcadliw or imntothetdc acid ^flciency 
although the precise mechanism of the syn^tawi has not 
■ been adequately deissnstratsd (Pallis and bswis# 1974)# 

Ihe vitiwln E deficiency «wy occasionally be 
responsible for peripheral neuropathy la chronic inteatinal 
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of th« spiaal i»>rdU oeloctiiro loss 
of larg® oalibor# njfolioatod amno in th« porli^oraX n@rv«o 
appearaiK:® of splioxoids io th® gntcilo aod cmmmtm 
ftmclol of tli« tiraito (Haixi»sei« i2t!i « C^alMiiiar 

ataaeia my be «isociabedi wltihi a pradcminaatl.f’ aansoiry 
notjropathy CHanliag at al# ttSI)* It »«ems likely idhat 
‘irltaeila B deficiency eaaae»B a central peripheral distal 
iDconopathy (Harding et al« 1S^2)« 

iSD^^eal spree is a mljiissorpti've disorder of 
mdcmiim caime affecting residents of or visitors / ■ to 
tropical regions* 

Patients are fsegnently deficlsot in iron as eell 





Setose^ sp^toMi consist; of imia in tho HM 
ifitibi tssySec lensciss and soparflciai wiaastihasia saa^ 
amii9«8ia« oftsoii with loss e£ ai^ptCi^iaticai of passiwi 
movarasQts of tho to«s* i^mai IspairnMiat and diplopli 
mijf mxm» Dsrsarthria and djsphagia wmf dovolop in tl 
iatar shagas* togathair with tremor and ataxia* a^spacialiT 
the lower Ubohs* ^£he teadon Jerks 'may be increased at first 
hot are later lost* iSie plantar ref lex«i may be eartensor, 
bet spastic parifiaresis is relittively rare (nyelopathy) . 

Cheages in periplieral nerves are less oonspiciious 
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pti®r®l neuropathy directly related to it is not forth- 
coffling. Saehde-v , Tmrt «ttd Pereira (1971) report«i 
mscle wasting and woatoeas with a waddling gait# hypotonia 
and hyporeflaasia in a high proportion of these ' children. 

No sensory disturbances was notai^. Reduction in motor 
nerte conduction velocity# small motor units and less 
coRtnonly fibrillation potentials were found, 2hre® muscle 
biopsies showed small atrophic fibres in groups, Baey 
considered that this dULsorder was due to a motor peripheral 
neuropathy or exterior Imm cell disease# mentioning that 
it may have been caused by the Gommmly accoi^paii|^ng 
vitamin B coi^I« deficiency rather than protein calorie 
malnutrition, 

Dastur et al (19T7a) studying children with 
protein calorie malnutrition# found on gpantitative 
histology of their sural nerve biopsy that t 

1. fhere was a retardation or suppression of development 
of large nyeilnati^ fibres# the severity depending 
on the degree of malnutrition^ regardless of age, 

2, 5here was no difference In the meiea nerve tSiixm 
density# compared with controls# although there was 
a greater variatiem in the myelinate fibre density# 
th-ey did .not detected mj peripheral neureptathy In 
these chiMrw nor did they suggest possibility of 
it occurring with sustained malnutrition alone or 
with additional toxic or metabolic factors* 



Io8S lo patieBtas with la 1884# ffitoucharS reportM 

th« of irof l®a»s ia som diabetic patiaota aad la 

1885# Fairy <te#cribed for th® first tiraa# with rawtrkabla 
acumaa aad praclsioa# tha ciiaical features of a pari- 
litieral aeuropathy associate with disbate# nellitus# 

Die tma iacl<&aee of diabetic aaoropathy ia 
aay gi'«ea populatloa is not yet establisb^I by good# 
reliable populatioa studies# ^liis is ia ooatrast to the 
data available <m xelatiMl diseases such as coroaery artery 
disease ad hyperteasioa# the principal weaknesses of 
populaticei surtneys of diabetic neuropathy are i 


2* A circulatory • a«[ 9 «a«ratiir® t.fp« ana 
3* A uauritic typo* 

la 1945, ^agu® citad by ia:««iich da^aeribad 
m fQllmm t 

1. with paia, ta ti»« diaii»t«i i* out 

of control «ad aywptoiiwi iwprowo with trwatiwMit, 

2. Zi^haaiidc nmxxtpa^jm 

3. Mii»itie polyowuritiw, 

4« ’^iNcarai oaiirltia, 

aalliwaii classified diaSdotic aaoropathy iato 
two catagorias, a »ymmixlcml saosoxy aad m asywraatrical 
wo tor iiaMrojiMirtih.y * oocd iBm . €it al daasifi^^ distoatic 
iiaiiropalfi^ lato thr«» typas § 
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1. FimctisMel neuropathy In patients with uncontrolled 
dilates without concommitant objective evidence of 
neurological involvement (similar tua Jordan*® 
hyperglfcaemic neuritis). 

2. Organic neuropathy ch^acterised by ctojectiv® signs# 

3. l^st treatinent neuropathy. 

In 1964# Locke proposed an anat»»iiilcal 
classification as follows * 

1. A radiculopathy# ^en the lesion is of nerve root, 
and the main features are pain and sensory loss 
In the distribution of a dermatosie# 

2m A !!»noneuropathy# when a mixed spinal or cranial 
nerve is affected and clinical picture Is one of 
pain# weakness# change in reflexes# sensory loss in 
the distribution of a sdxed spinator cranial nerve, 
3# Polyneuropathy# when the distal portions of many 
nerves are affected# resulting in absent reflexes 
mild peripheral weakness and a typical glove and 
stoching sensory loss* 

classification of Diabetic neuropathies by 
topolgra|jhy i 

1* Distal syswBtrical polyneuropathy*- 
(HI Mixed sensoxy^wotor-autonomlc neuropathy* 

(b) precteminantly senssncy neuropathy* 

4) predominantly large fibre* 

'll) mixed large and small fibre* 
ill) pzedominantly small fibre* 
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Pr«?#cmir.£r!tly rmtor aeuropath:?’* 

(ci) Predorainantlif autonomic neuropathy*, 

2, syaMtrical proximal motor neuropathy* 

3. Itocal and multifocal n©uropathi®»« 

Ca) Asymmetrical proximal motor neuropathy* 

(b) Cranial neuropathy* 

Cc) Intercostal and other mononauropathies* 

(d) Entrapment neuropathies* 

Ihe three major neuropathic syndromes occur in 
diabetes* of i#iich distal symiaBtrical polyneuropathy is 
the most comsMixi* Proximal motor neuropathy and focal 
neuropathies are rare in ccmaparlson* To make matters 
more complex* tsio or more forms of neuropathy often 
are encountered in the mmm 'di.abetic patient* 

Diabetic poluneuropathy has become the best under- 
stood human metabolic neuropathy* ihe preealence of poly- 
neuropathy in diabetic poimlatien has been estimated frcw 
0-93% CBruyn and Garland* 1970| ihomas and Elia^son* 1975) * 

A balanced view of prevalence comes fro®, the studies of 
Flrert* who found evidence of neuropathy by clinical exwni- 
n at ion in about 8% of diabetic® at the time of diagnosis ' 
increasing' to 50% after 25 years of dlabetes<Plrai:t*1978) * 

In most cases disbetic ■ polyneuropathy involves 
a coAlnatlon of s®Ra«ry* motor and autonomic nerve fibre . 
BbnorfBalities* CJutanecms sensibility is reduced in a 
stocking and glove distrlbutioit* often associated with 
decreased vibratory and proprioceptive perasptiow 1® the 
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Iteios# redncmA or atoserit ankle Jerks# wild distal imisclea 
X'^'eakness and autonomic dysfunction# ifiese features way 
gm indistinguishable from 'those that occur in other 
acquired polynetiropathies# ■ ' 

Diabetic polynearopathy is best classified as an 
•axonal neuropathy# in that the predcwlnant nsuropattiie 
feature' la nerve fibre loss (vital and Villat# 1980f 
Greahbaum et al# 1S>64| Chopra and Hurvits# 1969? aihse# 
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1973y Behs®# Buchthai aad CarlsaEif 1977) d&maxlhmd an 
incrmm^ lacidance of s«ga*eatal demyelinaticM in diabetic 
n©rvss» CM occasion extensive demyelinative-remyelinattve 
Ghangea lead to fjrafik onion bmlb foraatiOBi {Vital and 
Vallat# 1980| Ballin and Bionias., 1968} * Demjelination in 
diabetic nenropathy cannot be explained as a secondary 
res'ponse t» axonal atro^^ty {Stigiimura and Dyck» 1981) and 
ttie occurrence of the 3e^»ntal deayelination suggest a. 
selective Schwann cell disorder that is ind«|»iident of 
axonal loss (ihoaais and LaiMelles* 1966# Ghoprsit Hurwlt* 
and Montgo^ryn 1969) * Wlille segawsntal d^isyellnation is 
prominent in some cases of diabetic polyneurc^thy* it may 
be only a ndnor nemropathologieal feature in others (Behse# 
Buchthai and Carlien* 1977| Bromi# Martin and Mtbury# 1976) « 
’breditional silver staiaing tachniquass have 
demonstrated a decrease .In unn^elinated fibre Hustlers in 
somatic and autmcMtic nerves of diabetics {Martin* 1953)*. 
aad uns^elinatwd fibre loss has been conflrMst by electron - 
microscoi^ (Mhse* l^sehthal and Carlsen* 1977| Bislioff#i973i 
and Vital at al# 1973)* In a saori^itofflwtric sl»dy of ts*o 
cases with painful neuropathy* increased nuiii>ers of very 
mall uiiMF@3l^Ja*t®d axcms C0.1-.0.2 i» diMsater) suggeotbd 
axonal regeneration with sprouting ,in cmusmrt with reduced 
uni^yelinated fibre# of normal caliber (0«2»2«.0 um diameter) 
{Brown* Martin and Asbury* 1976)* «ii# piw^iflsly refleets 
concurrent fibre degeneraticHat «eid regwaeratlon* which also 
oecuini in other axonal polyneuropathies* 
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Itie patihoiogy of bimd vessels in rti^etic pori- 
pharal nerves has been studied with interest because the 
other important late complications of diabetes are the 
microvaseniar disortteni. Sndoneiirlal capillaries are thlel:- 
ened {Fagerberg, I9%9t Vital and Vallat, 1980y Behse, 

Bnehthal and Carlsen* 1977) and perlnmrial basement meriforanes 
are widened (Johnson# Brandel and Meesan# 1981)* n perwsa- 
bility disorder at the blood nerve or folood-*perineurial 
barrier in diabetics could lead to endoneurial nwitabolic 
derangements# possibly resulting in n«oropi«thy* However# 
vascular abnormalities and neuropathy ccmld occur indepimdentlf 
as a conseguence of tong standing dieibetM# and their associ- 
ation does not indicate a caitsal relationihip# Small vessel 
occlusioon has been dcKribMS in diabetic nerves (Tlmperley 
at al« 1976| Hilliams «t al« 1980) and Sugimura and 
(1982) found focal areni of myelinated fibre loss in jarcotlmal 
nerves of twi autopsied patients with polfiteuropathy# in a 
pattam similar to that seen distal to experluwntal nerve 
infarcts (Parry and Brown# 1982)* Ihis raises the intriguing 
possibility that proriwal occlusion microvascular disease 
could underlie the diffuse distal polyneuropathy that occur 
In diabetes. ■ . , . 

«OROfinfsiQi:«c?jif / 

lit tims# nerve conduction velocities are slowed 
to a greater <tegree than would be expected by exonal loss 
al<me# idiiCti prehebly reflects' the conseiineniees of segmental 
!3te«y»liiiatl«n# Hiese way be a Very simill degree of further 
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slowing that has mot hean explained on a strijcturaX basis 
CBehae# Suchthal and Carlsen* 1977) • Ibis poorly under- 
stood * Metabolic* jhienoraenon sssiss to underlie the small 
iiRprowisnent in i»fcor conduction velocity that follow® 
insulin or other treatroant in early diabetes (ward et al# 
1971f Gregeraon# 1968bf OUdaewitsch et al« 1982) • 

A recent study# don# by OP Gupta ®t al (1989) 



#d in both huioan and walvml diabetic peripheral 
The iiapairn®nt of Idle electrogenic sodiura^-potnasium 
liccttidarily and acutely slows nerve conduction 
f and inhibits other sodium grwiient dependent 
IS sncdi as n^liiositol and aainoacid upte*® and 
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:3T»t.r«celIiiIar 'TOter homeostasis# Other rneirbraae defects 


occur as a conseejuence of altered inositol phospholipid 
wstaboltum. Independent of aoditam-potassium ATPase# poErftly 
invol¥lng other acBtarane borBnd proteins such a® the voXtegc 
dependent sodium channel or other meifbrane cationic ATTases* 



I'levated tissue glucose levels also result In non enKymatic 


A recent detailed review o*i the staging of 
dialsetic neuropathy suggested the following system for 


* Stage SCDisahling neuroiaithy) - dlsahllng a: 
two or more fnaGtional abiawmalities# 
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Bhse successful use of the aforesatci stagific 
method, depends on appropriate asses snwsnt of signs and 
synptoms, eccompaaled by electroi^ysiologicai swasures of 
pain, temperature and vibration sensatlims. 

SENSORY POLYHEtIROPATOY IN PII^ETICS 

It is useful to diflde all abnormal sensory 



ositive phenomena includes tingling# pins and needl' 


iricking# bandlike sensations# lightening like shoot: 
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confirming the fibre length aependent nature of this 
p© lyneuropathy. 

In «B«( group of patients, there is a dispro- 
portionate loss of large fibre functions, manifested by 
in^aired balance, decreased perception of distal vibration 
«t%d |K>sition sense and loss of ankle Jerks, In its most 
severe form position sense loss may result in sensory 
ataxia, the pseudot^etic form of diabetic neuropathy* 
Further, confusion with tabes dorsalis may arise if the 
pupils are small and sluggishly reacting to light, a# 
occurs in elderly dlabeties <^^th et al, 1978)* 

In sEKJther group of patients, small fibre 
Hiodalitles are most aff«sted. Pain and t®n?)eratur® sensi- 
bility are disturbed with relative preservation of position 
and vibration sense and reflexes are normal or nearly so, 
(Bream, Martin and Asbury, 1976), Disebling spontaneous 
pains# dysesthesias and paraesthesias are common associat*^ 
features* Orthostatic hypotension and sexual dysfunction 
seem to be iMipecially cowwsn in this group, reflecting 
the coseiisting autonomic neuropathy* 

leaver al kinds of pains may be associated with 
diabetic sensory n«ur<^thy «*g* i 

- lypical neuropathic distal paraesthesias Cspontwoe- 
cmsly occurring imcawafort^le sensations) or 
dysaesthasi-as (contact paraesthesias) • 

• Eascesslvt skin hyperswasitivity to light toteedTs, 

readniscent of reflmt sy»f>athetic dystrophy (Cwsalgia). 
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and with rapid rates (wall and Gatnick# 1974) and depola- 
risation o£ damaged or regenerating fibres in htimans with 
neuropathy could contribute to thm pain in these patients. 

Mach less common is diabetic truncal netiropalAy# 
often giving a band or girdle l:yce area of sensory loss 
on the anterior trunk around the chest wall in the distri- 
bution ■ of thoracic intercostal nerves. - ibis is usually 
seen in patients with severe associated distal neuropathy 
in the limbs as well as autoncmaic ^neuropathy (Sabin# 
Qischwind and Wamaan# 1978) « 

MQ1?Cg. MEURQPAlHy IH DIABETES 

liOss of tendon reflexes and of vibration s«i«® 
in lower limbs is very common in diabetes in the atossajce 
of other clinical signs of nwiropathy and in such case# 
nerve conduction is usually slowed* 

Diabetic Mi^troiby# characterisssl by pain# 
tenderness and weakness of toubcI^ws# usually 1 lifted to 
anterior aspect of on® m both thighs# is oft»ii due to a 
unilateral or bilateral femoral nerve neuropathy# but is 
not dvm to mononeuritis multiplex as there is generally 
evideiMse of a subclinical generalised iwuropathy 
(william, and Mayer# 1976) and the conditimi seems to bo 
Esstabolic rather than vascular (ehakravwty et al« 1977) • 
Dlsbetic proximal motor neuropathy may be 
syaaietrlcal or asywnetrical# clinical and EMS findings 
eould be explained by dysfunction of anterior hero cells# 
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Dwtor roots# the lurnbosaoral plesms or intrani^'cular n«rv« 
twings (cSiohroverty et 1977)* SatisfaetorY functional 
i-i'covery occurs in most cases (GarlaM# 195S| Casey and 
Harrison# 1972) # often shortly after institutioa of insulin 
tlierapy CHamilton# l^son. and Marshall# 1968) « 

. Ocular iiioia|ieuropathies are sufficiently commm in 
diabetes that their occurrence in isolation should suggest 
■the diagnosis* oculoraotor neuropathy is most often encoun- 
tered# aanifeated by painiful ophthalinoplegia of sudden 
onset# with pupillary sparing .(the preservation of ciroa®i>- 
ferentlally located parasyffipathetic fibres)* ft® basis of 
this wjiKweuropsttiy appears to be cmitrofascioular ischeifiia 
of 'the weuloaotor nerve* mute trochlear# aft*ftoe^eiis «b^ 
facial nerve palsies are-ffcought to occur with increased 
frequency in diabetes and laresuwably have the same acute 
ischaemic basis* Prognosis for recovery is gocd* If the 
neuropathy does not liaprove within 3-6 month or if more thmi 
one nerve is affected# mother etiology shcmld be sought* 
BntrapEmt iaot!»meui^pathies« single or multiple 
either clinically evident or dewsnstroble <mly electrofiiy- 
siologically are fregpiently associated with diabetic poly- 
neuropathyl Mulder et al# 1961| Gilliatt and liillisNm# 1962) # 

In one mpubltshwiseries of 38 patients# Aihury , foui:^ 
clinical or electroihyaiological evidence of mntrmpmmt neuro- 
pathy in 48% of all individuals examined* biabetle entrap- 
wmt neuropathies occur at common sites of nerve coiaiwessioa# 


Includtug the wrist and pala (mediaB iservi 



CayrdtoTsecmler aaaifestaticms t 

- Restiag br«dycftrdi.a or tachycarilia, 

- Chrta3«Mit#tlc feypotenaioB aad frank symiop® or 
dizrineas* 

• hoan of heart rate wariatioii dmriag deep ' 
breathing (eiiiu* arrhythada) • 

•• Cardiorespiratory arrest and sudda® death* 




Dt«to@tic auit^Tioraic neuropathy of the pelvic 
paresyffjpattietic nerves (nervi erigentei) a^csouists for 
about. 60>i of impotence in diabetic males and diabetic men 
.tend to become impotent at an earlier age than others* 
Vasculopathy may be additional factor for s®sual dysfuno* 
tion in males* Careful studies indicate that diabetes has 
no effect c® sexual ■ performance in ^foi^n* perhaps# it is 
ti psychological aspect of sexual behaviour that accounts 
far the remarkable differeiKze* in the effect of au'tMknoiiic 
neuropathy in the two sexes (Ellei^erg# 1980b) ,* 


D, Blaader Dysfunction, « ■ 

Inappropriate contractions or ■ f ailure of ^ extern^ 
or internal urethral sphincter relaxation# simultaneous 
with detcusor contraction# result in. dys function termed, 
detrusor-urethral s|h.incter dyssyaergia# a feature of 
diabetic peripheral neuropathy* Neurogenic blad<ter involve- 
ment in diabetics {Diabetic cystopathy) begins insidiously 
and symptoms usually appear wh®a the disease is advanced* 
Diabetie cystopathy and peripheral neuropathy occur toge- 
ther in 75-100% of patients and some consider the presence 
of peripheral neuropathy a sine qua noa for the diegnosis 
of diabetic cystopathy* On the other hand# in those idio 
have perii^eral nerve dysfunction# 83% have diabetic 
cystopathy on cystonmtrlc examination* iha absence of 
desire to void when the bladder contains over 500 ml and 
increased bladder capacity are indications of diabetic 
cystopathy* 
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ch CS'i-xacterlstically, the netiuEt. with cs 

r-curcgenie has residual urine, infection, pyelo- 

nephritis, sepsis, and asotemia. Ha may prfwient with the 
coH^laints of increasing internals batj?e©n voidJ-ug and 
liiiaation roay occur once or twice ,a d^ cmly. 'ihls is 
often accoiipaniifc ■ by the need for straining to initla^'.e 
and main tain voiding, wakness of the stream, dirbbl.lng 
and a sensation of incoj^let® en^tying, urethral orifices 
are often incompetent showing reflna during radiographic 


Di^tlc aohtdrosis is a condition in which 
sweating is absent in the lower liates or tafinak of patients 
with diabetic neuropathy (Ooc^taien, If 66) • Patients with 
this disorder are intolerant to heat# h«at isiy «Kperi^i^ 
axcessiv® perspiraticsi cm the head, face, and neck or 
comp^isatory hjrperhidrosis that . is particularly profuse cm 
the face at weal time CEimugh t«^ socially unacceptable) • 
Gustatory mrmmtlng in patients with diabetic neuropathy Is 
usually confined to the territory of superior cervical , 
ganglion* Gustatory sweating Is attributed to sprouting or 
cross innervation of fibres and suggests that in diabetic 
autOEMMiic neuropathy, ^spite the persisimnee of the 
metabolic- abnormality presumably responsible fer mtmimde 
disturbaaces, regeneration of axons Is possible (Watkins, 
1973), Mil patients with diabetic anhidrosis or hyper- 


/ FH 

4 / 



hidaDoois of face have abnormal autonomic function in 
other systeaw and organs. 

Singh and Singh et al (1987) \^ing indiaswst 
immunofluorescent t^ichniguef studied the antivagal an^ 


Wife 




control It its highly 

suggests that autonomic ^n«llropathy in dial>e:tic» could he 
autoitmnune in nature* However, study -of antisympathetic 
antibodies suggests ■ its non specific nature and needs 
further exploraticm* 


Hmnan |«pila react csontinuously to changes in 
lifting due to a balaace laetween syiii 5 >athetic and paras- 
ycapathetic innervation of the iris* parwyn^a^etic 
denervation supersonsitivity results in pupillary constri— 
ction with the instillatiiMS of 2*5% raethacholine# idtich 
in th® norwal jKipilf, &em» w>t cause constricticm* The 
instillation of 1 » iOOO epinephrine Into the conjunctival 
saic of a nonmilly innervated iris will wst cause pupillary 
dilatation, hut will do so only in presence of sya^thetic 
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Parasympathetic denervation supersensitivity 
car .1 in of patients with diabetic autonomic neuro- 

p’tliyMlgsbee ®t al» . h finding most prevalent In 

patients who had been diabetic for at least 2 years* ■ 

NEUROPATHY IN MgXOE^I'm ' AHD PlTUlTaRY niSORPmS 

In rayxowiema foll^w^gs are described s 

- Carpal tunnel syndrome (Murray and sis^so®# ltS8) • 

« Symmetrical jacmioiain^Jtly sensory neuropathy# 

(Mickel et al# 1961)# 

- Diffuse dmi^elinating smasoriraotor neuropathy 
CDyck and leOTbert# 1970)# 

- The muscle percussion is not associated with a 
rmiordable electrical discharie* 

- loss or delayed respcose of tendon ref leases# 

In aerowigaly followings are <fescrll»d s 

• Carpal tunnel syndrome#. 

«. polyneiiiropathy (low# Mcleaod at al# , 1974)# 

N EUROPATHY HI pmmmiA 

•* peripheral neuropathy accoa^nles the hepatic porphyrias# 
« Acute attacks are precipitated by fasting# infections# 
usual therapeutic doses of barbiturates# anticonvulsaiits# 
estrogens# contraceptives and alcohol and ®Kiy lost from 
days to mcmths and vary in fre<iaency and severity# 

• peripheral neuropathy is predominantly motor but pain 
ip the ISnbs «ad back may precede the weaika^s# The 

upper liatos may be more severely affected th«a the lower • 


• UiriBary retention# earessive sweating# hyponatremia# 
hyporngnessemia* 

• Mthowgh the neuropathy is reversible to a sixrprlsing 
fiegree# residual parewis may lost for years following 
an acute att«jJc* 

HEtmopAmy m mm#ighi^cies 

In the evaluation of a possibly paracarcinomatous 
neuropathy# it is particularly Iwilpful to ascertain whether 
the neuropathy Cl) affects motor fibres# sensory £ibj»s or 
both C2) predcsainantly involves axon or myelin or (3) 
occurs with an abnori»l serum parapaartyiin* Hi® following 
patterns are recognise i 
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It is characterise by chronic progressive or 



reacts with a myaiiis associatysd giyroprotem 
peri|heral nerw® aiyetin* Ihis pattern of r activity 
■ occnr in ^ut half of . psEtionta wm an IgM Qwwopathy 
and neuropathy* 

B* It occurs wilh osteosclerotic layeloma and raonoclonal 
IgG or Ig^^ antibodies that do not react with ®iis 

type iS predofflinantly *wt©r and oft«a gpiite indolwnt 
although it eventually produce severe Unto wasting* 
sensory and aatonoiaic features a^re mmsual* - 

CIDP occurs in asscctafetoa with solid tuaours of lung# 
breast# stomach, WaMenstxom*s macroglobuliiieBiia# 
gamma heavy chain disease# Lywishoma# . , - 

3* Subacute seiwiory Neuronopathy $ It is a g^aglioradi* 
culitis# clhaically heralded by the subacute appearance 
of paraesthesias and pain in distal limbs and tnwwal 
senjwry atascia. Althous^ initially restricted only 
to ar nt or legs# the syi^toms eventually affect all 
four lljitos* In many cases the underlying faaligni®cy 
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is oat cell cancer of l\mg* 

4, sensoriinotor naiaxopothy i ©118 is th« aost conwtion 
type of paraneoplastic neuropathy# has been reporters 
with seTOral types of trracmrs (lung oat cell# breast 

stomach) an«i heeiatolosJU: raalignancies (Kodgelciii's . 

t 

disease* lymphoma# amltiple myeloma)# insnliaoma# 

Infrequently# these neuropathies remit spontaneously# 
often they progress wen with aggressive treatwnt 
of underlying malignancy# 

S# Subacute nKJtor neuronopathy i . Uiis causes -slowly 
progressive in patients with lymphoma or 

myeloma*, 

peripheral neuropathy in leiflca^mta is most 
coOTioaly the result of infiltration# haworrhage and 
infarction In the peripheral nerves (Mclecpd and Walsh# 

1975a# Henson and Urich# 1982). Peripheral neuropathy is 
rare in «nite leukaemia. It is more commcm in chronic 
lymphatic leukaemia in which «iere may be m associated 
acute polyneuritis of the Guillain-Barre Igrpe or a | 

chronic sensorimotor neuropathy# '■ peripheral neuropathy 
is an unusual complication of chronic f^eloM leukaemia 
w.X.h. uri,*. m*). 

mmcTxm cmmTimB ■ 

bentoST 

tite (1943) stated that all leprosy U neural 
leprosy* th# difference is only in the degree and type 
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of infection of the periplieral nerwus systw which extends 
from the dermal branches to the posterior root and sympe- 
thetlc ganglia* Antia (1974) siims up the ©widence for this 
sxsccinctly# iwintioning that biopsy f«j« even the first 


small sicin patch shows involvciwsat of the cutaneous nerros 
as the earliest histological evidence of leprosy* 

Hie chari«teristlc lesion is a gramloma the 



epithelii^ cells in *© 1 # lesions keep idi® bacilli in abeyance 
but the ^tlre nerve parenchyme undergoes daaa^e at sites 
of predilection# so that there is eactensive Wallerian 
degeiseratimi distal to these lesions {Destar and Kabholker 
1974)* In lepromatous neuritis# on ttie other hand# the 
iwwse resp<»we is suppressed# bacilli are present in 



f 
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■a3socl.:t3.2i lspr03T!ato\is itpfositis (safeille awd Gray# 1979). 

the onset of synrotoins i« gradual* prodromal 
toxaemic symptoms may occur and ar® followod by ISjrb pains# 
referred to the distribution of the peripheral nerves and 
often a sens© of nur^bness'of th® ©rtremtties* Symptoms 
tend to be symnretrical# anaesthesia of the glove and 
stocking distribution developing, together with atrophic 
paralysis of peripheral liitb laoscles* Pure neural tuber- 
culoid leprosy without skin lesions is ut^omcaon* In 
advanced lepromatous leprosy, there may be bizarre patterns 
of sensory irapairii»nt in the skin of upper liA8#,with 
comparative sparing of s^sation in th@ palms and ante- ■ , I 

cubital fossae but dense sensory -loss on the dorsum of | 

hands and forearms, this seems to be due to the f«:t that | 

the fine cutanaous nerve endii^s are most eest^nsivaly ^ 

damaged in cooler skin areas (Sabin, 19i9) . ihe facial 1 

anaestliesia and paralysis due to involvement of the fifth 
and seventh cranial nerves are. cowaon (totia ®t aX, 1966), 

Troihic changes are conspicuous in the. liidas. Bullae, 
ulceration and necrosis of the phalanges occur and the 
digits may ultimately destroyed, thickening of the peri 
pheral nerves is usually, but not invariably, palpable, 

The conduction velocity is slowed and EH3 indicates 

denervation (Ssbille aud Gri«r» • 

Saxena at al (1990) reported a patient with 
\ leprosy idio l»d an unusual cosibination of multiple cranial 
a«rve involvewint (left oihthalmlc and maxillary division 
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Isft s«ventli nerw, l®ft auditory aerv«) 
and presented with trigerainal nenralgia# 

n^m: C3.9?65 iiientic»ed that borderline tnber- 
cnloifi t'arlfity predondnates in India and the nonlepro- 
raatons types conaiddrwl together constitute <ibout 8094 
of the leprosy cases* 

Optic neuritis and retinal haemorrhages are 
often sA'on and complete external ophthalmoplegia may 
occur* PZ Madia C1990) has reported two patients with 
falciparum malaria# presenting with retrobulbar neuritis 
and teparoving with qulnia® therapy* ■ 

Chronic nervous symptWRai in malaria are pri^ably 
toxic in origin and mm usually due to neuropathy* 
TTigwninal neuralgia# facial palsy# wmoneuropathy and 
polynimropathy may all occur*' 

TYPHOID 

polyneuritis is a rare sequel# predominoiitly 
Involving the feet and causing, t«aden»ss of the soles. 
Similar cce^lications may occur in paratyphoid fever# but 
much l®'08 frequently than in typhoid. 

TYPHUS SEVER ^ 

■Ihe cranial and perlj^erai nerves frequently 
suffer. Optic neuritis may occur# Facial paralysis is 
particularly eoiww® deafness may develop* In the 
perlifieral nerves the syi^tciiiis naiy be those of a ftxssA 




r.x5£iocr-utltie* associcted with pain and tenderness or 
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Matonoffilc raatiifaatations include arterial hyper- 
tension, postural hippotenslOR, localised anhldrosi®, 
impaired baroreflex sensiti'vity# hyponatremia Cniay ba due 
to an abno,rraallY low resetting of osmoreceptor responses)# 
ileus# bladder dysfunction (particularly retention)# idio- 
ventricular arrhythmia (Pace# 1976), fixed tachycardia# 
sudden shock with loss of cardiac filling pressure# 
Interesting and dranatlc parasympathetic discharges may 
occur with flushing# chest tightness and larofuse broncho- 
rrhioea# 

GBS variant illnesaes are well known# the most 
striking being the peklyneuropathy with ophthaliwplegia and 
ataxia# described by Ml Her Usher (1956)# Others include 
descending paralysis with ocular# facial and ftiaryngeal 
paresis occurring before Hub paresis# which siimlate® 
botulism or early dii^therla# instances of early and alwast 
ptirely respiratory fal lure? pur® pandysautonomic illness# 
described by Young et al (1975) i polynaurltis cranialis 
and locked in coma (Carroll and Ma^taglia#. i979)# 

Evidence of antibodies to nerve antigens or 
deayelinatlng serum factors, has provided a rationale for 
the use of plasma exchange in Its treatment# 

MSt^OpyillY IM oaroECTlVE f ISSUE, 01^ 

Involveiwnt of the peripheral nervous system 
including the cranial a«ves# is fr#«|u«iitly ei^n in connee- 
ti'Wi tissue diso.rders »d a»y be the first clinical 



includiiig cranial nerws) or nonone 
neuritis including cranial mmrvmmU 


(Barry and Hedges, 196S|f Dotoois, 1966# 
daon, 1968 j Fcinglass at al# 1976) • 2 
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1. iX&l 

■Ao raost conKion PNS lavolveisent in patients 
v;ith 31* i® a Sfijfflwtric aubacut® or cSircanically 
prog res oiw, syrometric mixed sonsory-KOtor aeuropatlii^ 
vith sansory findings pradondoantly CJohnsoa aad 
Kichardsoo# 1968| Faiaglaysa et al» 1976)* 

lo addition to lo8® of myelinated fibres and 
evidence of loa® of axon cylinderSf pathologic studies in 
patient* with this type of neuropathy have demonstrated 
Varying degrees of perivascular monoiiuclear and polyf'wri^o-'* 
nuclear cell infiltration (Lewis# and changes in 

blood vessels ranging from franlc vasculitis with inflawna- 
tory cells (Bailey# Smfre and Clark®#- 1956) to vascular 
chants without inf laMmation (Hopinstall aiul Sowry# 1952| 
doid3a«rg and Aitiwondh, 1959) to normal vessels (K Johnson 
and Richardson# 1968) . In other cases fibrinoid material, 
apparently similar to hematoxylin bodies is found and la 
■^ssught to c« 3 «ipr®ss nerve fibres (Schelnberg# 1956)* It ^ , 
has been suggested that such material can cause disease 
by nmciianical effects on nerve fibres* 

2, MOHOlgmOPIllHY 

Patients with sue may present with the elinlr:al 
picture of acute or sifbocute mononeuropethy, laononeuropatliy 
wltlplex or pleacopathy (scheiidserg, l®56f felnglass «t al# 
19761 Btoek et al# 1979). involv««nt of »tjacefit major 
; nerves may result in' What tm »PP«»c et first to be a 
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.iistal syfamstric polyneuropathy. Because of the pattern 
of involvament (Single large nerve in an acute or suto- 
acut® pattern) and the praseace of' arteritis in sore© 
patlantG, it has been thought that the deposition of 
l:raRune complexes is responsible for this form of neuropathy- 
in SLE as well as in other connective tissue disorders. 
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’Jthoiwh idiopathic Gwlllalii Barra Syndronie is clearly 
■'«-?TTfelinatiTC, there are sewral tmeAvxm of importance 
to this dlsctwaion. 


Circulating immune complexes are found in serum of 
patients with Guillain Barre Syndrow® C Tachovslcy et 
«1# 1976| C»ok and Bwling# 1981), 

lihile th© clinical picture in ' Cjuillaln Barre Syndrome 
is bilateral and basically syiroetrlc# the pathology 
CAsbury, Amason and Maita# 1969) and the detailed 
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simply the result of the rate and pattern of lesions. 
Experimental acute ischaemia or Infarction does not 
result in classic PHS derayelination but sub^ute or chronic 
ischaemia mi^t (a) cause demyelination or <b5 cause 
proximal lesions which distally appear diffuse (Parry and 
Bzcwn, 1^81 J • 

gERIPHEEMi MEUROPATHY IH RHEUMATOID ^ IMRITIS 

Perii^eral neuropathy occurs in 1-10% of patients 
with rheumatoid arthritis iJdhm&m et al, 1959f conn and 
l>yck# 1975)* seyeral clinical patterns are seen including i 
1, Entrapment neuropathies* . 

a, h relatively id.ld distal symnwtric neuropathy with 

predoifdlnantly* if not inclusively , sensory tovolvement* 

3, Mononeuritis or awmcxieuritis multiplex* 

4, h severe distal sensorl-motor neuropathy which is 
prob^ly a result frcai a series of fulminant mono- 

neuropathies* Autonomic dysfunction may also occur 

' (Edtaonds et al# 1979) • 

^rn’m.ApmnT mmopATHMs 

Rheumatoid, arthritis patients my have any of 
several eotrapmest neuropathies (NaJeeno* 1978> Includdog# 

1, MsdiiA nerw in the carpal tunnel* 

2. Mgitml branches of median or ulnar nervas* 

3* Anterior Interosseous nerve* 

4* Ulnar nerve in Oiiytm*s canal at the wrist or at elbow* 
S# Posterior lnte*osseo«as mrve syndrwea «t the elbow* 
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6« Lower sciatic ner^a Cwitii a Baker's cyst in t’ae 
■ popliteal fossa affecting posterior tibial# 
peroneal or both branches of sciatic nerw) • 

7. Tarsal tunnel syndroiwe, entrapping the posterior 
ttbial neri?® in the flexor retlnaculua along the 
BMdlal raallefOlus of the ankle* 


DISTAL SYMMEiP.lC P0LY!3EUR0PA1Hy 

Patienl3 way haw gri^mal onset with paraesthesiae 
and decreased sensaticma .in lower or upper eactremities or 
both {Pallia and Scott* 1965)* liotor syaptows are frequ- 
ently not present or way be Ijqpossible to^ discern because 
of deforwities (Ckinn and Byck, 1975). This type of neuro- 
pathy way be slowly progressiw* way stabilise or occasi<mally 
progress to an extent to cause seeer® disi^ility* In 
patient segmental den^eULnatJUei and occasional di^eneration 
of large wyellnatM fibres were said to be present 
(PeyronnaJPd et al* 19®2)* Similar findings haw also been 
described in patients with RA withmat clbaieal neuropathy 
Clackett Dinn# 1972)* Jttsothw patient show^ intimal 
;ipcolif®ratis» and Walleriaaa degenerati«Ms with sewere loss 
of salinated fibres (Beckett and Ddsn# 1972)* ihlle wild 
ischaesda has Ixie® iitwoked lut a pcwsible n^chanisw in this 
syndrome* tlm vessels within the nerves have not always 
been ibaorwal at the level examined {csotw Dyck# 197S) 
or ^en abnormal are often quit# sdld% 
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MONOIIEURITIS 





poor collateral flow in a water shed area tends to 
result in greater ischaemia (falaffliy# Grecmberc arid 
Brown# 1983) , 





W&C9 eon!Si<3er«d spfeaciallf’ for tlio Btxi&jm h routine tee-ting 


for iwoiirront of neuropathic p@ri|dieral sensations and 
jer?cs was carried out and In other cases also to unrawel 
ony case of msfmptammtic peripheral neuropathy in other 
diseaies. 

Bed side assessment of au-feonoKLc fuissticm' was done 
in patients having features suggestive of autonomic tl^sfuiic* 





on rising was considersHi s^norsial: 
'Isring et al# 1978 & 1981) » 



30/20 ram lig with or without gldcliiiess or sysicope* 
(schata et al, 1963)* 

fh@ of investigations to be performad 




Present v»rk was rnidartaken to study patients 
presenting with features of peripheral , nawropathy* to 
find out possible aetiologlcal factors and to det^t th# 
presence of asymptomatic pari|3li©ral neuropathy in diseases 


consisted of history taking and physical eacaratna' 
5S conTOCutiw patients of peripheral neuropathy, 
sing of 37 male and 19 fenale patients {Table 15 




(Tr’rlo ~orn3 cl pati-ants with peripheral 

Timiropathy had tv^o or more diseases (associal^iJ^* Fiw 
patients of peripheral neuropathy with diabetes mellitUii 
were also s\if faring from tubereaXos is • One patient of 
peripheral neuropathy with diabetes mellitus was also 
haisfing Buerger's disease* Out of 7 cases of peripheral 
neuropathy with malignancy, one patient w-as sisis having 
COAD. One patient of peripheral neuropathy was having 
tuberculosis and rheumatoid arthritis# both* Gee 
patient of peripheral neuropathy with tuberculosis was 
associated with chronic alcoholism* One patient of 
perii^eral neuropathy with cirrhosis of liver was chronic 
alcoholic* ■ One patient of porphyria (AIP) presented with 
features of Guillain Barre syndrome. 


TABLE 2 s Different diseases (associations) causing 
peripheral neuropathy* 


SI. 

MO* 


1 • 
2. 

3. 

4. 

5. 

6. 

7 . 

S« 

9 . 

10 . 
ii. 
12 * 
13 « 


Diaeases (Associations) 


□iabetes mellitus 
Leprosy . 

Guillain Barre Syndrome 
Tuberculosis 
Malignancy 
Cirrhosis of liver 
COJffi ; 

Typhoid 

Hypothyro idisra 

Rheuimitoid arthritis 
Buerger's disease 
Chronic alcoholism 
porihyria 


lio*oi 

cases 


24 

7 

6 

11 

7 

2 

4 

1 

1 

1 
1 

2 
1 
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ryi.iration of sin^tonw# anagesttve of peripheral 
ill diabetes mellitus varied irom piitient t.c;> 
p.i'cient a-c the time of presentation (Table 3) . Out of 
24 cases of peripheral neuropathy due to diabetes > two 
(3,33%) patients had no neuropathic symptoms at tlie ttirte 
of presentation. In other patients of peripheral tieuro^ 
pathy duration of syr^toms ranged from one month to 
16 years. 


TABUS 3 I Duration of symptoms suggestive of 
peripheral neuropathy in diabetics. 


SI, 

No, 

mration of 

SfUptlOWS 

No .of 
cases 

1. 

/ 6 TOnths 

7 

2. 

■ 6 a»iiths • 

£ 1 year 

4 

3. 

1 year « 

£ S ye.ars 

9 

4* 

5 years •• 

7 5 years 

a 


total' 


22 


Tingling 

and nmibness was 

very ccMmmon in 


patients of peripheral t»«ropa1*y doe to diafeetes 
nellitus (Table 4), It was fiound in 19 (79*1%) cases* 
Burning sensation was complained in 1(4*1%) case. Pain 
weakness and giddiness were complained in 3 (12 *^5# 
2(8*3%) and 7(29.1%) cases respectively* 
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abnormalities of deep tendoe reflexes io 
■oatieots of peripheral neiiropathy due to diabetes mellitus 
were obserred frequently* immp tendon reflexes were either 
reduced or absent* ihe abnomialittea of kneej. ankle# 
biceps# triceps and supinator Jerks were observed in 
13 C54*l%5# 20(83*3%)# 9(37.5%)# 14(58,3%) and 14(58.3%) 


cases respectively! Ti^le 5) • Nine patients of peripheral 
neuropathy due to diabetes raellitus were having all the 


Jerks# gtonormal in every case* 

Ibnormalities of sensations in patients of peri«- 
ph.®ral neuropathy due to diabetes .nwllitus# can be detected 


































1* 

2 * 

3 * 

4im 

5* 

6 . 

7* 
8 . 
9m 
lOm 
11, 
Itm 
13 * 

14, 

15, 
IS, 

17, 

18. 
19m 
20 , 
21 . 
22 , 


f€ 

112 

'34 

90 

78 

82 

110 

122 

04 

103 

33 

94 

90 

112 

9€ 

Jk mm ■ 

74 

80 

84 

90 

36 

38 

112 

118 

78 

84 

96 

104 

78 

112 

76 

38 

76 

94 

97 

110 

88 

106 

112 

128 

92 

106 

@S 

100 


16 

180A10 

156/82 

24/28 

6 

12OAO0 

120/100 


4 

110A2 

108/82 

m 

12 

130/88 

112A0 

18/-. 

14 

118/72 

94A0 

24/2 

6 

102A2 

100A2 

2/-. 

22 

192A12 

130/92 

52/20 

26 

110/62 

82/60 

28A. 

6 

134A0O 

98A4 

36A6 

6 

116A0 

118/80 

- 

2 

128/82 

ilOA® 

18/4 

6 

108A0 

92A0 

16/-. 

6 

92/64 

80A4 

12/-. 

8 

130 AO 

122 AO 

, 8/««. 

34 

140/64 

108/64 

32/- 

12 

140/80 

12SA0 

12/- 

18 

106/60 

88/60 

18/- 

13 

120A0 

120A4 

« 

10 

io®Ao 

100A4 

. 8/— 

16 

110/64 

iloAo 

mm' . ■ 

14 

180/90 

130A0 

S0/2Q 

12 

114/86 

120A2 

m 

14 

90A0 

70/60 

20/10 

2S 

124/82 

86/40 

18/42 



abisorraal In 1 (14,2%), 2(28.5%), no case, 1(14.2%) 

1(1!, 2%) case respectivaly out of 7 patients of peri- 
pheral neuropathy, 

Amormalities of sensations wsare found frequently 
in patients of peripheral neuropathy due to leprosy , 
Position sense was impaired in 1(14,2%) cas®, The 


jwsflejsia was observed In all the patients of 
perli^ieral newBopathy, due to csuillain ' Barr© syndrom©, 
POSMT wm reduced (crade 3 and lets) , position sense was 
liiipadxed in ell cases# Jtoaoraalities of vibration# touch, 
pidA Si>d tssepiereture were dsftected in 6(100%)# 4(66*6%)# 
t<$3#3%) end 2 (33# 3%) cases respectively# out of i cases 



of peripheral neuropathy due to GuiXlain Barr© syndroB»* 
(Tabl® 6)» Resting tachycardia was observed in 
case only* orthostatic hypotension was not det»Bt«d 
because patients were unable to stand* 

Peripheral neuropwithy was asyaaptcanatic in 5 
(71*4%) cases out of 7 patients of peripheral nstiropathy 
due to TOllgnancy* l^ngling ai^ itching were present in 
each of remaining 2 cases raapectie'ely* Abnormalities in 
knee# ankle* biceps# triceps and supinator Jerks were 
found in 2(28*5%)# 2(28.5%)# no case# 1(14.2%) and 1(14*2%) 
case respectively Cl'able 5). -The jerks were normal in 
2 eases (20.5%). ihnorinalities in position sense# 
wibraticm* touch pain md temperature were found in no 
case# 4(57*1%)# 3(42.8%)# 2(28.5%) and 2(28*5%) cases 
respms'tively* in 2(23*5%) cases# no sensory j^normlity 
was detected* Resting tsuchycardla was observed in 
1(14.2^) case only* 

Out of 11 patients of peripheral neiaxopatliy 
associated with tul^rculosis# S patients were having 
diadsetes iwllitus (as described aSesve)* ‘ihe remaining : 
6 patients of peripheral neuropathy are being described 
here* On® patient was also having rheumatoid arthritis 
and «Bioth©r one patient was also having COM)# in wMitlcm 
to tuberculosis, 

Byiqptoimi suggestive of p©ri|heral neuropathy 
were preeintit in 3(50%) patients out of siac patients of 
periph,eral neuropathy due to tul^rculosis (and/or anti* 
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t:i3b«rctil&r therapy) , DiiratioB of , synwtofws from 

1 month to 10 months. Tingling and burning wer* 

complained in 2(33,3%) and 1(16,6%} cas® out of 6 cases 

of peripheral neuropathy due to tuberculosis and / cr . 

antitubercular drugs, malnutrition (Table 4), i^normli-* 

ties of knee, ankle, biceps, 'txiccps and supinator jerks 

'no ^lave 

wer® found in 2 {33,3%), 4(66,6%), no casej^^and 1(16,6%) 
case respectively! Table 5), abnormalities of positiim 
sense, vibration, touch, pain and temperature sensations . 
wer® c^served in 1(16.6%), 6(100%), 3(50%), 2(33,3%) and 
2(33,3%) cases respectively (Table 6). 

Out of 2 cases of peripheral neuropathy due to 
cirrhosis of liver, on© patient complained of numbness in 
feet for 6 months* Ihi# chronic alcoholic patient was 
having normal tendon jerks, normal position sense but 
abnormalities In vibration, touch, pain and temperature 
sensation# (loss of these sensations) were found, 

AEMsther patient of peripheral neuropathy due to cirrhosis 
of liver was having normal sensation but abnormal biceps, 
triceps and supinator Jerks, Autcmamtc dysfunctiosn wes 

Oat of 2 patients of peripheral neuropathy 
because of C©A0 and/or malnutrition, on® patfent had 
coHplalnt of tingling sensations in hands and feet for 
one year. In this patient, tendon jerks and posildcw 
sense wer* found normal but abnormalities of vibration, ' 
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tcmeh, pain end temperature '.^ere detected. In nnocner 
patient of peripheral neuropathy because of CCrd) and/or 
snalnutritlon# ankle jerks, were found absent but oth^r 
jerks and sensations were found normal • flutonoitiic 
dysfunction was not found. 

One Case of peripheral neuropathy due to typhoid 
fever was having complaint of tingling sensations in hands 
for one week. In this patient, tendon jerks, position 
eeiiae, touch, pain and temperature sensations were found 
normal but 25% loss of vibration sense in hands was - found, 
itotonomte dysfunction was not found* 

Ctoe case of perii^ral neuropathy because of 
hypothyxoidisra was having complaints of tingling and 
nustoness in hands and feet for 2 months . In this patient, 
knee and ankle jerks vmre found absent. Rieition sense 
touch, pain and temperature sensations were normal but 
patient was unable to aj^reciate vibration.- Other jerks 
were normal. Autonomic dysfunction was not observed. 
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Q 1 B c u Q 2 


P®ripii®ral aeuropatiiy is a comkhi neurological 
diwrder* llo acc®pt«tol® iiicidem:® or pjwvelenca stud^ 
had hmn carried out for India, m a i^ol«» Howawr, a 
r«ix>rt frow Horth-west India gav® sow® ittformation (Katir 
®t al, 19S2K Majority of patients of pariphoral aouro- 
pafehy were haying either dilates raellitus C65.S%) or 
leprosy (14.4%), ««is in India, diabetes inellitus is a 
oajor cause of peripheral iwuropathy* In present study, 
24|42*@S%) eases of peripheral aemropettky nere due to 
diabetes Ml litas* Hiis incidence is loe as cospared to 
tqpioted study* . 

larlier wojdeers beliesed that peripheral neuro- . 
pathy in diabetics was vmrf aaich related to age of patient, 
being more comm in elderly diabetics Cltyndles, 1945# 
Msrtiii, 1953 and Joslin, 1959)* Positive relation betaieen 
(hxraticm of diabetes and perip^mral neaxtpaiity im difficult 
to estiblisli* It would not be legitlsmte to think that 
peripheral neuropathy gradually progresses from time of 
Ciipst of diabetes, as it is well kncnm that many a tims 
patienti present initially with neurological ccMplications 
(Ellmhurg, i§70K - - ^ 

]3id»«<. et al C 19591 temd clinical neuropathy in 
43 cases out of 30 eases of diabetee mellitus* In present 
staiy* all patients of peripheral nmiropathy dee to 






«t part of axtTMdtios thais prograas proKii^llj 

f lirisg riso to gloiro Mtd stcKtkiag pattora* 

iiteiojcfialitioi ia &mp toaftoa raflaMta la patioats 
of poripItoraJ. aoaropatliY* doe to diatotos Mllittw are Taxy 
eofM»» Jex9ai are either redwed or a^aeat* J%tk» at 







imilll. fibro 


di3\d. potafibvt • B<ctvkiu hj^fuh^-crvUh'vi'l^ ■k> -hrusM 





BtaxOLing positions la 4 Cl 6* 6%) cas®s and 14(58*3^) Gas«s 
oat of 24 patient® of peri|:ti«r®l. nsstiropatliy due to diab®t«» 
UMillitus., Pulsa rate of r*d 3^ ttian 120 per'inimit® waa noted 
in 4{16«64%) caaes in standing position, A rise of less 
than 10 beats per ralwate#* on standing was d&senedl in 
®C37*W cases* Orthostatic hypota«isi«m wm fonad in 
®C20*W) cases of pariiiieral nenxopathy due to diii>atos in 
present stiady* Giddiness <m standing was con^lained Jby 
?C29*i%) patdlents. ■ 

Bhsmmr heart rate (less tlian 86 beats/aiinnte) of 
m di«d>etic with “total cardiac d^wryatton" could be 
resnlt of both yagal aM cardiac synpathetic damage* Xn 
presmit stMy* 3 patients (12*5%) of periphsaral neuro** 
pathy due to diatetes had pulse rate of less than 36 beats 
piT miiimte* 

considering tachycardia# orthostatic hypotensioii 
and of dissiness (giddiness) on staisling# altoge* 

th«r many iMtients of perlifieral nseiropathy doe to diabetes 
'Millitws may sbesr at least one of ttiese# as evidenee of 
antoncotic dfvftsactioii* its c^seryed antmcNEiie dysfnnctim 
In pitisAts of peripheral neuropathy due to 

disbetMi mellltins* 
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■ Fati«Qt.s of peripheral neuropathY dua to leprosy . 
hava raore sensory i^norwelities as coi^E>ar@d to abisorm»» 
litles ia Jerks* we observed a case of peripheral oewo- 
pathy pireaentefi as right sldted snpreorbilial oeoralgia for 
W years as also reported lay Saaeena et al (%9m) • 

Six cases of peripheral neuropathy do© to 
CJiiillaia Barra Syndrome presented with weakness, sensory 
symptowi were less marked as cotapared to Rwtor symptowi. 
Burning was consplained in 1 (16.6%) case only. Jtoaorme* 
litdles of ■vibration sens® and pcaaiitioii sfawse were laore 
comoii. foimd in SC 100%) cases, ^eflexla was found in all 
cases. Ctoe case of |«riph®ral nanropathy due’ to porphyria 
(kZP) ptreseuted with features of Ouillain Barre ^mdroMi. 
wito ssreflesJLa and ixq»a±t:(!wnt of |x>sitioii sense, idwsorma* 
litlMB in vUuration. toueti. pain md. twpsrature- sensations* 
Ihis is similar to 'study of neurological cceqplieation in 
MP toy HC Sspctoa efe al {1®86) , Resting tachycardia was 
p«e««tt in 1 oast only* 

Patients of psriplieral neuro|withy iJtoe to imalig- 
nancy were often asfB^staeiatic* we obserwaKl toympatomatic 
perisiieral niuropatliy in S(71*4% cases* peripheral 
neuropathy was of mixed sensorimotor type* 

■m,,:.: Patients of peripheral nenropatl^ astociated 

with tsuhirculoiis were ttking antitxfburcnlar drugs* Xtt 
th»' ppment stu% 11 patients were having toberculwls* 

'f$ve patistits were having diahetes mllitus also, in wiicoi 
' the 0ifm of peripheral nwm^thy may be diabetes. 



iBiaiifal loss of vihratioii seas© and acarroal jerks aad 
other soasatloas. 

F«ti«at of hypothyroidisasi was hairing coiaplaiote 
tiagUAg aia^ aniteAss with noxmatl p:>sltion sansa* 
toizeh* iwiiit toit^oratiire and abnormalitios of Joidts and 
wibratioB sons#* . 

^Possiblo' aotiological factors of peri£tieral 
nsstro^thy ih prosant staady wore disbetes i!iallitnsC42«aS';4) 
CI2#Sli0# Ottiiiain Barre Syndrome amMi» 

tiiiMXteiiler Smgs# aeilignawsy# cirrhosis of llver« com^ : 
hfpotihyroldissB# 'rhematoid syrthritis# chronic 








8 8 


mmmY mp a)HCLSJsioN 


Pwipliafal neyropattif is a ec^mom ssiirological 
ilia©ria®r, pr»a«it wox'k **A clinical study of i^rlphsral 
nowropathy in BiMdcUchaad region* was esrriad out in the 
iMtpartiiemt of Ktedicine* Medical college* Hospital* 

ijfhansi* Fifty mix consecutive patients of i^ripheral 
neuropathy due to different csoises vere studied* Following 
c<mclusic«s could be drawn from our study t 

1* jyabicilogieal factors* found* were diabetes mellitus 
in 24 C42»@i^) cases* Leisrosy in 7(12*5%) cases* 
<^llain Berre syndresMt in 5(10*7%) cases* ti 2 d>ereuiosis 
(with aotitsberculer drwp8}in 11 casesi and malignancy 
in 7(12«9M) C8MMS* Oti»r causes detected 

ipace cirrtiosis* COiyo* typimid* h3f£K>t3yi»»lilisiai* 
jdietnietaoM ertircitis* Jtaergpr*s diwease* cliremic 
elm!in>lia«ii* perpliyrie and aseociaMl aaelnutritlon in 
mangr ni these 

2* A^ffa^ytometie periplierel neuropathy wee detected in 
' 2CS»33%) cases due to diabetae mellitns* 5(71*4%) 
ceM due t# MllpMUMy* ceewi due to tuber* 

culosis (with wKtitnbercular treetment end without 
hewheg 'diabetes)* 

-3* lew oeses of periiberel neuropathy were hetlng two or 
: moire dinwses (essoeietiwK live patioats of peri* 

pertoal nauropathy with diabetes eellitus were also "* 
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having tubercnloais, ftae patient of perijtieral. 
amiropathy was having tuberculosis and rheumatoid 
arthritis both, one patient of peripheral neuropathy 
with diabetes aeilitus was also having Buerger's 
disease, C^s patient of peripheral neuropathy with 
tutoearcaulosis was chronic alcoholic. On® ^tlent of 
peripheral neurc^thy with . ..cirrhosis of liver was 
chronic alcoholic. One patient of porphyria CMP) 
j^cessmtad with featujce of Gmillain Barra syndrcaa®, 

4# WQ ctosarved autonomic dysfunction in 18{7S%) patieiits 
of peripheral neuropathy due to diabetes mellitus, 

5. In patimts of peripheral neuropathy due to leprosy 
sensory abnormalitia# are msrm coswaonly oibaerved as 
compared to abnormalities in Jerks# 

6* Ctae pati«it of pertpheral neuropithy due to leprosy 
presented with syi«pt<Mi» suggestive of right sided 
supraorbital neuralgia, iSius leprosy mm present 
primarily with involvefawat of cranial twrves# 

7, Areflexia is a coawiwi finding in patients of peripheral 
neuropathy due to Oaina|i Sarre Syndrome, 

8, Porphyria (Alt) may present ' ..as ^aillaln Barra 

Syndrome, 
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Haster Chart Showing # 56 Patients Of Hguropathy 

hlOf 

Abbatiations 


R = Reduced 
A = Absent 
H = (foriat 


/ 

.‘Patient 80 . 


- -N 

Sensations and Others .Association! 


'Age I Sex 



Cotpiaiflts Ritb Duration! 


Pulse 


BP 


Reflexes 


!Supins!Standing!Supine IStandinglPupi ! larylCreaastericIPlantarlKnee Jerk! Ankle JerklBicepslTricepsJSupinator! 


/ 

Diabetics 
lel itus 
iiDM) »ilb 
Retinipathy 


L 4S 8 * Burning Feet-i 6 Years 96 

(Plantar Surface) 

* Tingling Sensation o»er 
dors™ of feet- 16 years 

> Pain in calf suscies on 
walking -- 16 years 

a Diainution of vision 
-- 16 years 

2. 13 ft » increased appetite 84 

* Increased urination 
a Tingling sensations 

lower liabs 
a Loose lotions 
(off and on) 

2 years 

a Pain calf ausctes 
bilaterally 

6 lonths 


112 130/110 156/82 


N 


L-R 

R-K 


L-A 

R-A 


8 


8 


L-A 

R-A 


90 120/100 120/100 


L-A 

R-A 


L-A 

R-A 


L-A 

8 -A 


L-A 

R-A 


L-A 

8 -A 


Position Sense-M 
Vibration-Lost both 
extreiities bilaterally 
Touch "8 
Pain - 8 
Teaperature 


Positon sense - 8 
Vibration - lost both 
extreaities bilateral ly 
Touch " 8 
Pain --8 
Teeperature -- 8 


Diabeties 
Hel 1 itus 
{IDD«) with 
anaeaia 


3. 


56 H 


4. 


a Generalised weakness 
a Increased urination 
a increased appetite 
a Tingling sensations 
over toes of lower 
fiibs 1 year 


78 


82 110/82 103/82 


S2 8 


a Sashes and ulcers on 
both upper and lower 
exlresities -- 5 eonths 


82 


30 134/76 134/80 


Position sens© - H 

Diabeties 

Vibration - iost both 

ffeliitus 

©xtreiities 

mm) 

Tooch - increased 

with anaetia 

sensations about 

with tobacco 

one and half liies 

chewing 

norial mm the toes 

I4D years! 

and dorsui of feet 


iipto area of ietatarsals’, 


bilaterally 


Pain S' 


Tei{»rattire — S 


Position sense - S 

Leprosy with 

Vibration -lost both 

tobacco 

upper and lower 

sioking 140 

extreiities and oyer 

years 1 

erytheeatous patches 




6. 40 H * Reduced sensations over 74 SO 124/80 128/82 M 

feet and hands 7 years 


L-A 


over trunk 

Touch - Reduced about 
60% over erythesalous 
patches 

Pain - Reduced about 
80* over erythetatous 
patches 

Tesperature - Reduced 
about 80* over 
erythenatous patches 
others - Thickened and 
tender ulnar and 
poppiiteai nerves 
bilaterally. 

N H H R L“H L-A Position sense - S Leprosy with 

R-A R-A Vibration- absent in anaetia 
in Irwer liabs 50* 
loss in right upper linb 
Touch- 75* loss over 

louer lUbs right 
foreara and left hand 
and over hypopigaented 
patches over the chest 
Pain- 100* loss over 

lover liabs right 
foreara and left hand 
and over hypopigaented 
patches over the chest 
Teaparature- as for pain 
Others- Thickened and 
tender ulnar and 
poppiiteai nerves 

bilaterally and left 
greater auricular nerve. 

Fined f I 8* ion defora ity 
of 3rd, 4th, 5th fingers 
of right hand 

M H H HUH Position sense-N Leprosy ILL 

Vibration - 100 S vlth severe 

loss over both lover ERL) vith 

UabStboth hands and tobacco 

forehead sacking (12 

Touch- 100* loss belov years! 

knee joints and belov 
aid of thighs, 100* loss 
over both hands. 

Pain- 1^ loss both 
lover liabs belov aid of 
thighs 100* loss over 
both hands 

Teaperature- saae as for 
pain 

Others- Thickened and 


( 

i 


f 



8. 50 ft Hypop|«8nted patch at 74 78 128/78 130/80 ft 

right elbow joint (exte- 
nsor aspect)! 1/2 tonths 
I Kuibness Right hand 
1 1/2 ionths. 


9, 45 ft fton healing ubcers at 82 86 120/72 120/74 « 8 

at right lower chest 
I lateral ) 

* 8on healing ulcers at 
left forearelextensor- 


8 8 



tender ulnar nerves and 
thickened non tender 
poppiiteal nerves 

bilaterally. 

L-A 8 8 8 Position sense- 8 Leprosy (BL) 

R-A vaibration-absent with tobacco 

in right and left seoking and 

hands and right ch^ng 20 yrs. 

lower lieb below 
knee joint. 

Tuch 100» loss both 
right and left hands 
50> loss right foot 
(dorsui and outer 
four toes). 

Pain - lOOH Loss both 
Right and Lefthand, 

50J Loss over Right 
Foot (dorsut and 
outer four toes,25> 

Loss both foreari 
and Right Lower 
Leg. 

Teip - as &T pain 
Others - Tender and 
thickened supraorbital 
nerves, Right great 
auricular nerve, 
ulnar nerves, conon 
peroneal nerves. 

8 8 8 8 Position Sense - 8 Laahcs.'i (^) 

Vibration- 100% Loss 
in both lower Habs, 

Right upper iiab and 
ami over scalp and face 
Tuch - 75% Loss over 
hypopigaented patches 
and over left 

patches. 

Teap - 100% Loss over 
hypgaeoted patch. 

Osiers - Poppiiteal 
nerves are thicked 
and nontender, 

Hypopigaented patches 
are present over back 
and chest. 

d d d 8 Postion sense -8 Leprosy ILL) 

vibration 50% loss 
over right hand 
Touch-8 
Pain -8 


f 


aspect I icwtlisl 


10, 25 ft i ftypopigientsd ptch met IB 80 118/78 118/78 

left knee joint-3 years 
i unable to extend right 
foot -I year 
i Ulcer ofer right foot 
I planter aspect- 8 tcmthsl 


11. 55 ft i Coogh j^ith expectoration 82 84 124/82 124/80 

i i/2 years 

* Tingling sensation both 
feet and hands! off and on) 

10 ionths 


12, 26 F i increased appetite, thirst 110 122 130/88 112/90 

and or inat ion-3 years. 
iTingling sensations in feet 
and hands - 1 year 
« Pain in chest and back 
15 days 

13, 60 F iSwei ling over feet and 104 118 90/74 82/74 

face - § ionths 
i Cough fith expect^at ion 
f Fever off and on 
i Loss of appetite - 4 ionths 
s Tingling sensations over 
lower I libs and upper iitbs 
3 ionths 





14 , 40 fl * isakness loner Uibs 82 - 104/64 ■* H 

2 days. 

» ieakness upper liibs 
1 day 

I SeteotioH of uriae 
1 day 


15, 45 F « Ificreased oppetite 94 108 li8/?2 94/70 ^ 

* Ificreased uriaalioo 
6 years, 

I Tiaglifig serisatiofis in 
feet and hands ** 3 years 
i Breatlilessness off It on 
3 years 

I Swelling feet 1 1/2 lonths 


16, 50 n i Fever off and on 88 94 102/72 100/72 H L-A 

« Ificreased urination R-A 

« Burning iicturition 
1 year 

« Increased appetite and 
thirst - 8 lonths 


17 42 fl Increased urination SO 112 192/112 130/92 Slug L-A 

i Increased thirst gish R*A 

i Increased appetite 
5 years 

» Seakness - 4 tenths 
i Biiinution of vision 
I both eyes! 1 tenths 


L-A L-A 
t-A 1-A 


I L-A 
.R-A 



L-A L-A L-A L-A Position sense- itpaired Suillain 

1-A l-A l-A I-l vihratlon-Patient is iorre 

unable to appreciate it. Syndroie 

loouch - 25S loss d is tat 

to knee Joints in lower 

I iihs 

Pain - i 

leip ^8 


l-A 

H L-A 

L-A 

Position sense -i 

Diabetes 

R-A 

R-A 

R-A 

Vibration - 75% loss 

lellitus 




below knee Joints, 75% 

with FUC 




loss below wrist Joints 

of 




Touch- 50% loss below 

Myocardial 




ankle joints and wrists 

ii!farctio.n 




Joints 

(antwalll 




Pain - 501 loss below 

with CiF 


ankle joints and 
wrist Joints 
Tetp - as ^ pain 
Others - Hyocardiai 
Inforctlon (anterior 
walllabout 2 , 1/2 
years back, Bilateral 
pleural effudlion 
present. 


8 888 Position sense - 8 Diabetes 

Vibration - 100% loss lellitus 

both extretities with Koch^s 

bilaterally lung with 

Touch - 8 Tobacco 

Fain - » (ch^ing and 

Tetp - 8 stolifillfop 

Others- Tuberculosis. 30 years 

Right long 

L«A 8 8 8 Position sense - 8 Mab^s 

E-A Vibration - 1001 loss isllitus 

below elbow joints and with 

and ankle Joints and Anaeiia ■; 

over head, with'Tabacco 

Touch - 100% loss of siokifig for 

fine touch below elbow 20 years. 

Joints and ankle 

Joints 

Pain- 50% loss below 
elbow joints and 
ankle joints 
Tewp - 50% loss telow 
elbow joints and 
ankle Joints 
Others 

Retinopathy! grade 



18. 60 H * Increased urination 36 122 110/62 82/60 H l-A 

* Increased appetite 8-A 

* Increased Thirst 2 years 

* Cough with expectration 
1 1/2 years 

* Unable to walk 1 1/2 years 


19. 18 (i * Headache-lS years 76 78 122/70 120/72 N H 

* Few off & on 
15 days 


20. 60 H * Cough with expectoration 82 84 110/72 108/68 

J Fever off & on 
15 days 


L-A 

8-A 


21. 30 F » Unable to stand - 1 day 94 - 106/60 - 8 

t Uorkness upper llabs 
1 day 


22. 32 B » Fever ioff & on) 82 90 106/70 104/70 8 H 

* Cough with expecto- 

ration 

* Loss of weight 

» Loss of appetite 
1 year 


23. 45 fl * Increased urination 74 80 134/100 98/74 8 L-A 

* Increased appetite fi-A 

* Increased Thirst 
1 year 

* Tingling sensation in 


3rd) present. 


L-R 

L-A 

8 8 L-A 

Position Ssnst-i 

Biabetis 

R-8 

R-A 

R-A 

fibration-lOdl Loss m 

ieliitos 




foet ani lanisj 501 in 

Tuberculosis 




Forearis mi Leg below 

of I uni with 




knee Jo inis 

left pfopne- 




Toocli - i 

uiothorai 




Fain-^SOI Loss in lands 

iith anaetia 




and fmL 

with irregii- 




T8ip-50l Loss in hands 

lar m 




mi feet* 

II yearl- 




Otlers-Left pyopneowi- 

with Tabacco 




lorai. 

sioking 

130 years K 

L-A 

8 

8 8 8 

Position ^ I 

Flic of 

R-A 



Vibration - I 

Sodiekin^s 




Toocb ** I 

disease 




Pain -II 

1 defected S 




Teip - i 

iofiths hmk 
1 Ei with 





I4)ppi 





uS'H' 

H 

8 

8 8 8 

Position - I 

COAD »f CBL 




Vibration - M 

1 defected i 




Tooch - i 

ionth back) 




Fain - If 

with Tabacco 




Tetp - If 

chaing 

15 years)* 


L-A L-A L-A L-A L-A L-A Position Sense- i spa i red GSillain 

R-A R-A R-A R-A R-A R-A Touch - 8 Barrs 

Pain - 8 Syndrote 

Tssp - 8 

Vibration - Unable to 
appreliate. 

8 8 L-A 8 8 8 Position Sense- 8 Pul senary 

R-A Vibration-1008 Loss in Tuberculosis 

upper and lower extra- lextansivel 

■ities bilaterally. with aflaeaia. 

Touch - Loss below 

knee joints, 40% Loss 

below wrists joints. 

Pain - 25% Loss telow 

knee joints. 

Teap - Loss below 

knee joints. 

g R L-A 8 L-A L-A Position Sense- 8 Diabetes 

8-A R-A R-A Vibration-Patient is aellites 

unable to appreciate with anaeaia 

Touch- fine touch is 
loss over feet and hands 



I fegt and hands 2 i/2 waths 


24. F i IncreasficI urination 84 90 116/80 118/80 

I IncFeassd appatits 
« Increased Thirst 
i Tingi in| Sensation 
feet I hands- 9 lonths 
§ Pain aMoien-6 souths 


25, 42 fl i Pain calfauscles on 86 88 128/82 110/82 

i walking - 10 souths 
* lion healing ulcer at 
Lefthaods - 5 souths 


26, 38 II « Distension of ahdosen 68 96 128/78 108/80 

1 ymt 

^ Sensation of Hushness 
feet - 6 souths 


M 


« II i II L-A 


K H » i I 


Pain - 501 loss o»r feet 
and' hands, 

cu -pr .poi'H 

L-i L-l L-l Positioii Ssnsi-lipaireii Diabetss , 

l-l l-A i-A brat Ion- 1001 Loss o^er iai tiles 

fsit I landSs 751 Loss with Koch®s 
met rest area of ml- abdoien 
rsiilles. 

Touch - 

Crude - 1001 Loss met 
toes & , fingefjSOX 
Loss over rest area 
of feet I hands, . 

Fine- iOOS loss over 
feet k hands, 5M Loss 
below knee I elbow 
joints, 

Pain - Soprf fetal - 
iOOS Loss over tol4 of 
feet I fingers of 
hands ,751i Loss over 
rest area of feet I 
hands, 

Teip - as l^r Pain 

i L-A . S Position Sense- S Diabetis 

R-A Vibration- IWS Loss over »ellitus 

feet I hands, 60% Loss with 

over area below knee I Buerger’s 

elbow joints. disease with 

Touch- 100% loss in Second non healing 
Third toes of left foot, ulcer at left 
50% loss in rest area of heal* 

«£ feet k hands, with Tabacco 

Pain- 100% loss in Second sioking 

Third lose of left foot, 115 years) 

75% Loss in rest area of 
feet I hands, 50% 

Loss below knee I 
elbow joints, 

Teip- as for pain 

B N i Position - I . Cirrhosis 

Vibration- 151 loss in with alcohol 

; consutpiion ■ 

Touch- 15% loss below 120 years! 

ankle joints I below with Tabacco 

iid of forearts I in stoking 

hands, 120 years) 

Pain- 15% loss below 
ankle joints I hands, 

Teip - 

Hot-25% loss below 
ankle joints, 25% 

Lossdistal to iid of 



27. 25 F » fiicreastd iirkatiofi 112 118 i08/76 S2/78 

i Increased thirst 
I Increased appetite 
t fBB.f 

i Tingling sensation in 
feetj hands and legs 
5 ioiifchs 

» tfoond if! light hand 
f after ihorn pricki 
tS days 


28 70 H * Increased iirinaiiofi 78 84 S2/84 80/84 

« Increased appetite 
i Increased thirst 2 years 
^ Tingling sensations lower 
I mbs 2 years. 


25 42 If f Fewr - S ionths 112 114 118/54 110/51) 

« Pain ail ofer body 
S^ionths 

i filing at groins, 
and peak - 5. ionths. 


30 , 35 « ^ UBkmss - m rnms . :76 ; BO, ,,110/70 . 100/72 

i fain aMoien 18, iontlis . : 

' . 'I'fefer ,f off I'onl 
,' 18 : lonths* '' 





33 60 F *lf8llo« discolbouration 62 68 108/72 110/74 

of conjunctivae 
jiSveliing abdoiien 
Pitching senstlons all 
over body -4 Months 


34 23 « » Stfelling in abdoien 84 90 114/64 112/64 

(Left side! --1 year 
* Tingling sensations 
Feet and hands 
— 3 Months 


36 45 F * Breathlessness (offi on) 62 68 110/72 108/72 

*Cough c expectoration 
foff & on) "4 years 
JFe?er -4 days 


36 47 F *Tingling k nmbness 96 104 130/70 122/^ 

over feet hands -3 aonths 
iloose aotions —2 days 


H 


H 


N 


N 


N 


N 


B S s HD H Position sense - 8 Typhoid 

Vihratifiii '&)% loss in 
hands distal to srist joints. 

Touch - 8 
Pain - 8 
Te«p - 8 

88 8 888 Position senxe- 8 COAD with 

Vibration- 100% loss aalnutrition 

extresities bibate- with Tobacco 

rally. Stoking 

Touch-75% Loss distal 120 years) 
to elbow joints & 
knee joints. 

Pain- 75% Loss distal 
to elbow joints and 
knee joints 
Tetp- 75% Loss distal 
to elbow joints and 
knee joints. 

8 8 L-A 8 8 L-A Position Sense-S Carcinota 

R-A R-A ¥ibralion-100% Loss Head of the 

over both extretit- , pancreas 
ies bilaterally. 

Touch-^% Loss distal 
to knee joints k elbow 
Joints. 

Pain-25% Loss distal to 
to knee and elbow joints 
Tetp- ffi% Loss distal to 
knee & elbow joints 

8 8 8 8 8 8 Position sense-8 CIIL 

Vibration- 100% Loss 

distal to knee joints 

St elbow joints 

Toucb-8 

Pain-8 

Tetp - 8 

8 8 L-A 8 8 8 Position sense -8 COAO 

R-A Vibration-M 

Touch -8 
Pain-8 
Tetp -8 

8 L-A L-A L-A L-A L-A Position Sense- Itpaired Diabetes 

8-A R-A R-A R-A R-A Vibration-ilH)% Loss in Hellitus 

in both extretilies 
bilaterally 
Touch- 100% Loss about 
one inch proxital to 
ankel joints and feet, 75% 

Loss about one inch 



3? 50 « « lucraased ufimiiBn 78 ilZ 140/64 108/64 H L-A 

i locrsased appetite 1-A 

« Increased thirst 
--1 Year 

«Ting!ifig and nytbness 
sensation feet and hands 
-I Year 

lOiddiness —6 lonths 
i Coygh Mlth expectoration 
6 flonths 

2 

38 60 If tCough expectoration ^ 74 

ioff i on) 

» Burning sensation^ lower 
Liabs and hands — i Month 
* Fever -10 days 


84 110/70 92/60 H L-A 

E-A 


39 60 F * Pain abdoaen - 1 day 104 - 96/70 - S 

* Unable to stand -1 day 

* Ueakness upper liabs 
- 1 day 

* Retention of urine -6 hours 


40 60 F * Tingling sensations distal 76 88 140/80 128/90 N 

to both knee joints —2 years 


41 55 M * Increase urination 76 94 106/60 ^/60 E L-A 

* Increased Thirst R-A 

* Increased appetite 
—8 years 

1 Giddiness on Standing 


E E 


L-A L-A 
R-A R-A 




proiciaal to wrist joints 
and hands 

Pains— 50X Loss just above 
ankle joints and feet and 
just proxiaal to wrist joints 
and hands. 

Teap -as for pain 
Others -Retinopathy present 

E E N E Position sense-E Oiabetes 

Uibration-IOOE Loss Hellitus 
Lower extreaities, , . Eith Pubaon- 
i00> Loss distal tcf^J^ary tuberculosis 
Touch- 15> Loss froa with Tobacco 

ait inch Pros iaal to saoking 135 

ankle joints upto 
whole of feet, 
bilaterally 
Pain-E 
Teap -E 

H E E E Position sense -E COAD with 

Vibration -1001 loss Pulaonary 
in Lower Liabs and Tuberculosis 

hands with alcohol 

Touch -S consoaption 

Pain-2051 increased (40 years) 

sensation distal to and tobacoo 

joints , bilaterally saoking and 

TeBp-2051 increased cliewing 140 years) 

sensation distal to 
knee joints, bilaterally 

l-A l-A L-A L-A Position sense- iapai red Guiliain 

R-A R-A R-A R-A Vibration-patient is syndroae with 

unable to appreciate it. porphyria 
Touch-SOE Loss in Lower 4 
25X Loss fin upper iiabs 
Pain-50X loss in Lower 

Teap-as pain. 

L-A l-R L-A L-A Position sense-S Diabetes 

R-A R-A R-A R-A Vibration- Patient is Hellitus 

unable to appreciate 
Touch -50J Loss distal 
to knee joints bilaterally 
Pain- E 
Teap - H 

Position Sense -Itpilpd Diabetes 
Vibration- lOOX loss in aellitus 
extreaities, bilaterally, with CAD 
lowh- 75X loss distal with Tabacco 
to knee joint in Right chewing 


L-R S L-A E 
l-A E-A 



N L-8 


L-A L-A 
E-A R-A 


« L-A 
8-A 


Lower liab ,50% Loss (40 years) 

distal to knee joint in 

left lower liab, 25% loss 

distal to elbow joint in 

Right upper liab, 25% loss 

distal to elbow joint in 

left upper liab, 

Pain- 50% Loss distal to 
knee joints, ^% Loss distal 
to elbow joints . 
leap- as for pain. 

t 

8 i i i ' Positiofi sense -I Pylwnary 

f ilratiofi** 100% Loss tuberciilasis 

Ifi loti! eMiretities, ^ith ascites 
bilateraily, with anaeiia 

lauch- I with Tobacco 

Paii-i sioking 

Teap-8 130 years I . 


L-A L-A L-A Position ssnse-iip- Suit lain Barre 
E-A R-A E-A R-A ired syedroie 

vibration- Patient 
is iinabel to apprec- 
iate it. 

Touch- 501 Loss in 

both esttreiilies 

bilaterally 

Pa i 0-251 loss in both 

extreiitiesIB/L) 

Tsip- as for pain. 

M 

8 II 8 i SE8S0RT STS^fir- 80RffAL Hod|ekin*s 

Lyiphoia 


i 8 8 L-R L-R ' L-S ■ ■ Sensory systsi-loriar • ; Cirrhosis of 

R-A R-ll 8-i Hver with 

ascites with 
anatiia with 
Tobacco 
Stoking 
. , IM learsl. 

L-A L-A L-A L-A L-A Position Sense- fipafiad Soil lain 

R-A E-A ■ ' R-A . i-A 1-A E-A fibration-Patient is Barre 

unable to appreciate It. Syndrote 
Toisch-25% loss 8?^ f eet 
Pain - 8 
Teip - 8 

t-l ,, '■ l-A . L-A L-A L-A L-A Position Sense- Itpaiied Biabetes 



« Insrsased Tliirst E-A 

* Increased appetite 
—-15 wntlis 

« I fnitbfiess 

sensaticfi feet I Legs 
— 8 iofitlis 

* TIfiglifig h iiittmess 
sensaiicR m liands 

— I 1011 th 


48. 18 ft ^ Increased yriiiation 88 106 !O0/70 100/74 M ^ 

I Increased Thirst 
» Increased appetite 
i Diarrhoea 

— 4 ionths 

i Tiogliog Sensation 
in feet & hands 

— 1 ionth 

49. 35 F t Increased Urination 112 128 110/64 110/70 E 

I Increased Thrist 
i Increased appetite 
* Tingling I? liutbness 
Sensations in loifer iiibs 
distal to knee joints 
— 8 ionths 


50, m F » Knwn case of Diabetes 92 106 180/90 130/70 H 

15 years 

« Knoi#n case Of iy|»rt»^©n^ 

— 1 1/2 years ^ ^ . 

i C®t3*gh i^ilh 
— 3 ionths 
i Fever i ionth 

51. 22 F » Fever —2 days 76 - 104/68 - E 

* Bodyache --'2 days 
« Ueekness lo^er liibs 
h upper liibs I day 


52, 25 F t Cough i#ith esc pectoral ion 122 140 H2/70 90/70 M 

I Fever 

i ieightloss — 


2 years 




